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ABSTRACT 

The Office of Technology Assessirent (OTA) of the U.S. 
Congress was as}:ed to analyze various technological options for 
distance education, examine current developments, and identify how 
Federal, State, and local policies could encourage more efficient and 
effective use of technology in education. This report complements 
OTAs assessment of use of computers in elementary and secondary 
education; *Tower On! New Tools for Teaching and Learning." Findings 
of the study include: (1) use of distance education in elementary and 
secondary education has increased dramatically over the past 5 years, 
but many students anc? teachers still do not have access to needed but 
distant experts and information; (2) rapid advances in technology are 
creating distance learning systems that are powerful, flexible, and 
increasingly affordable, but no one technology works for every 
application; (3) in most instances, distance learning appears to be 
as effective as face-to-face instruction i'^ the classroom; (4) while 
reaching a small number of teachers today, distance learning will 
greatly affect the teaching force of tomorrow, requiring further 
training and institutional support; (5) state education agencies are 
both gatekeepers and catalysts for distance education; (6) federal 
and state regulations guiding the development of telecommunications 
infrastructure and services significantly affect distance education; 
and (7) federal funding for distance education has been important but 
modest. Four factors that will most affect the future of distance 
education are telecommunications policy; research, evaluation, and 
dissemination; support for teachers; and expansion of the 
infrastructure. Appendixes include a state-by-st£te profile of 
distance education activities across the nation; sample costs of 
transmission systems; a glossary of terms used in the report; 
information on obtaining contractor reports; and a list of 
participants at the Changing Telecommunications Technology and Policij 
Workshop held in February 1989. Photographs, diagrams, and project 
descriptions are provided throughout the report. (GL) 
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Foreword 



Neighbors share resources and come together to create community , enhancing the speci J 
qualities of individuals while enriching the well-being of all. Electronic links, used for 
learning, are creating new neighbors among schools, classrooms, teachers, students, and other 
merr.bers of the community. 

Rapidly developing telecommunications technologies, becoming cheaper even as they 
become more powerful, are changing Amencan life. Enlisted over the past 5 years to meet the 
needs of geographically isolated schools, these technologies, united with trained and 
enthusiastic teachers, are beginning to ennch all our school environments. Another fascinating 
aspect of distance learning is that the private sector is an active participant, joining hands with 
educators, higher education, and governme.it. 

This study of distance learning was requested by the Senate Committee on Labor and 
Human Resources and endorsed by the House Committee on Education and Labor. OTA was 
asked to analyze various technological options, examine current development, and identify 
how Federal, State and local policies could encourage more efficient and effective use. This 
report complements OTA's assessment of use of computers m elementary and secondary 
education. Power On! New Tools jor Tejching and Learning. 

ITiroughoui this study, the Advisory Group, workshop participants, and many others 
played key roles in defining major issues, providing infcrmatljn, and championing a broad 
range of perspectives. OTA thanks them for their substantial commitment of time and energy. 
Their participation dof not necessinly represent an endorsement of the special report, for 
which OTA bears sole responsibility. 
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INTRODUCTION 

"Ohayoo gozaimasu, Moore-san/' So began 
the varm-up exercises in Japanese between 
Mississippi 12th grader Albert Moore and his 
telephone instructor, Chizuko Takechi in 
Omaha. For 1 hour a day, 2 days a week Albert 
practiced his spoken Japanese with Mrs. Take- 
chi over the telephone. On alternate days, Albert 
participated in the Japanese class taught live via 
satellite from the Nebraska Educational Televi 
sion studios in Lincoln, Nebraska. Albert and 
his counterparts in Houlka, luke. North Forrest, 
and South Panola High Schools were part of a 
small group of Mississippi students able to take 
the course. According to Albert, distance learn- 
ing presented both challenges and opportunities: 

There is no le acherto hang over our shoulders, so 
we have lo supply our own motivation and desire to 
succeed in the class ... [at the same time, this 
experience] provided me not only with classes 1 
would otherwise not be able to take, but an opportu- 
nity to work with some of the most advanced 
technology of today, which is a learning experience 
within itself.^ 

Or the last day of the school year, the 9,000 
teachers and administrators from every school in 
the Dallas Independent School District came 
together to discuss AIDS, a growing crisis in 
their community. Not even the convention 
center could hold the group, and there were 
clearly not enough experts in the community 
available to travel to each of the 235 schools in 
the district to discuss the topic in the single day 
allotted for inservice training. The district's 
solution was to use the cable system recently 
installed in all school buildings to link all the 



teachers and experts at the same time. During 
this day-long meeting, time was set aside for 
each expert to discuss AIDS and its implica- 
tions, for educators to react after each presenta- 
tion, and for questions from the sites and 
answers from the experts. ^ 

Next February, as the school day winds to a 
clost, a small group of high school teachers will 
sit together in a classroom in their school located 
in remote northern Maine, They will begin a 
graduate class in teacher education taught from 
the University of Maine campus located 150 
miles to the south. Instead of having to drive 4 
or 5 hours each way in snow and subzero 
temperatures, along secondary country roads, 
these teachers will take this class without having 
to leave their own school building. Using the 
Community College of Maine/lblecommunica- 
tions System, they will see and hear the'r 
instructor and discuss educational concerns with 
her and fellow teachers on campus and at other 
school sites. The format for this class will be 
repeated in other offerings for high school 
students, college students, and adults in Maine 
who will have the equivalent of a community 
college system for education and professional 
training. Special seminars, workshops, and 
meetings will also be offered.^ 

In these examples of distance learning, 
technology transports information, not people. 
Distances between teachers and students are 
bridged with an array of familiar technology as 
well as the new machines of the information 
age."* What sets today's distance education 
efforts apart from previous attempts is '\ . . the 



^Albert Moore, icsiimony before the Senate Subcommiitcc on Education. Arts and Humar.ities of the Committee on Labor and Human Resources. 
Held hearing. Jackson. Ml. Apr 27. 1989. 

^Diana Radspmner. cable communications coordinator. Dallas Independent School District, personal communication. July 1989 

% September 1989. ihc Community College of MaincAclccommunicat ions System became operational in 23 high schools, all university campuses. 
11 off-campus center'^, the vocationalAcchnical institutes, ilic Maine Maritime Academy, and the Maine Public Broadcasting Network through a mix 
of Udsed fiber optic cable and construction of a microwave and Instructional TfcIev»sion Fixed Service network. Coursci, can be transmitted from any 
campus to the off-campus centers and high school sites in its region or to all locations throughout the State See University of Maine at Augusta. 
Community College of Maine Newsletter, March. May. and September 1989 

*Jason Ohler. University of Alaska Southeast. "Distance Education and the Transformation of Schooling." OTA contractor report. May 1989 



ERLC 



-3- 



1^, 



4 • Unking for Learning: A New Course for Education 



possibility of an interactive capacuy that pro- 
vidci? ieamer and teacher with needed Redback, 
including the opportunity to dialog e. clarify, or 
assess/*^ Distance learning relationships can be 
maintained in many ways from the simple 
exchanging of printed material via post or 
facsimile to two-way interactive, cross- 
continental television or computer networks. 
New technological advances and reconfigura- 
tions and combinations of older technologies 
offer an expanding arr^y of learning options. 
Distance leaming has changed dramatically in 
response to new technologies i^nd new needs. 
'Rrhnologies for leaming at a oistance are also 
enlarging our definitions of how students learn, 
where they learn, and who teaches them. 

At the request of the Senate Committee on 
Labor and Human Resources, the Office of 
Tfcchnolog/ Assessment (OTA) examined the 
use of technology for distance learning to 
improve the quality of education for students 
and training for teachers. OTA analyzed the 
technological^ economic, institutional, and pol- 
icy bani-^rs to further development of distance 
leaming. This study foci^sed principally on 
applications in elementary and secondary (K- 
12) educe tion. Distance learning is defined in 
this siudv as the linking of a teacher and students 
in several geographic locations via technology 
that allows for interaction. 

OTA finds that while distance learning 
initially served isolated rural schools and 
some urban systems, current uses go beyond 
these needd. Systems carry advanced and 
specialized courses and training anc' semi- 
nars for teachers. They link learner commu- 
nities with each other and bring a wide arraj' 
of experts and information to the classroom. 
If distance education is to play an even 
greater roie in improving the quality of 
education, it will require expanded technol- 
og>; more linkages between schools, higher 



education, and the prr^aie sector; and more 
teachv^rs who use technology well. Federal 
and State regulatory polries will ni'ed to be 
revised to ensure a more flexible and effective 
use of technology for education. 

DISTANCE LEARNING TODAY 

Distance learning in K-12 education has 
increased dramatically over the past 5 years. 

Five years ago, few States or districts had either 
projects or plans for distance educaiior- at the 
K-12 level. Fewer than 10 States were promot- 
ing distance leaming in 1987; 1 year later 
two-thirds of the States reported involvement^ 
Today virtually all States have an intertst or 
involvement in distance education. Within 
States, a growing number of efforts involve 
local districts, regional education service cen- 
ters, nearby universities, and community col- 
leges. At the same time, an increasing number of 
districts are using services offered by public and 
private educational telecom^^unications provid- 
ers. These multistate projects have experienced 
dramatic growth in student enrollment.^ The 
Federal Star Schools prograr.i, begun during the 
1988-89 school year, established a new multi- 
state network and gieatly expanded three others. 
Nevertheless, many r^udents and teachers do 
not now have access to needed but distant 
resources. 

Although spotty in t^rms of national distribu- 
tion, distance leaming has been aggressively 
adopted in many areas due to two factors: 

• Specific educational needs can be met. 

One need is the provision of instruction in 
mandated courses or advanced, specialized 
courses in schools where teachers are not 
available or are too costly *o provide for a 
limited number of students. A second need 
is the provision of training and staff develop- 
ment for teachers in locations where ex- 
perts and resources are difficult to obtain. 



5Dcan Bredshaw and Pamela Brown, The Promise of Distance Leorhng, lechnical piper (Sin Frarxisco, CA: Far West Laboratory, 1989) 
^National Govemon* Association. ResuUs in Education 1988 (Washington, DC: 1988), p. 29. 

'In 1986 when the Satellite Tklccomnunications Educational Programming Network began operation, it offered 5 high school courses to 13 school 
districts in Washington Stale. Only 2 years later, the network served more than 800 students m 58 school dislnns in 8 States 
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Students at Homer High School o.i Alaska s Kenai Peninsula can study Japanese, thanks to a course delivered by the Satellite 
Teieoommunications Educational Programming (STEP) Network in Spokane, Washington. 



• Recent rapid development of technology 
has resulted in systems that are power- 
ful, flexible, and increasingly affordable. 

Th.i uasc uf available technology resources 
15 increasing. Information technologies 
continue to develop with dramatic speed, 
Possibilities for audio and visual interac- 
tion are increasingly wide. Much has been 
learned about connecting various forms of 
technology into systems, so that the ability 
to link systems one to another is growing. 

Meeting Educational Needs 

State-mandated curriculum reform, espe- 
cially increased requirements for high school 

ERIC 



graduation or college admission, is driving 
many efforts. For example, the Okla^ioma State 
University ' s Arts and Sciences Teleconfer- 
encing Service (ASTS) began to offer German 
by Satellite in 1985 in response to requests from 
local districts seeking help in meeting new State 
foreign language requirements. This provider 
and others have responded to similar needs in 
other States (see box 1-A). At the same time, 
some districts have created local and regional 
distance education applications to share their 
existing pool of teachers and students more 
efficiently and meet new requirements. 

Maintaining quality within the teacher work 
force requires up-to-date skills and information; 



1 ^ 



6 • Unking for Learning A New Course for Education 



Box l^ASuUttUe TeUcommwUcaUoM Educational Programming Network 
*live! Via Siiettite from Educational Service District 101 in Spokane Washington! It's Advanced Senior 
Bmiidil** So began the slait of dass last ftU for Heather Lowes, a student at Wanenton High School in Astoria* 
Oi^QO, and her fellow students.^ In this case, however. Heather was the only student in the classroom— her 
* *c l t i ima les** were students located in about 80 odier high schools ^iread across an eight-State area. Although 
p^^baUy sepmie, dieee students shared one teacher. Penny Cooper, who greeted them each morning in her Tfexas 
dmdwish an enthusiastic **Waaall, good morning!" They also shared the demanding curriculum, which meets the 
ooment mpitrenients of many college humanities counes and prepared Heather and her peers to take the Advanced 
Plaoemen^ examination in composition. 

Whh such a large and diverse ''classroom,*' Ms. Coqier had to find new techniques to involve individual 
smienta and make everyone feel a part of the class. F6r examine, while leading a discussion on The Iliad, she paused 
ID ask various students to phone her on the tdl-free 800 number to ask questions; as die students responded, dieir 
schools* names were flashed in large letters on die screen and tfieir home State was superimposed on a m^ of die 
Uniled States. Odier students can call die pan-time assistants (called TAGs— 'telephone answeiers and graders**) 
who answer questions raised by students and classroom fecilitators and help grade student papers. From Monday 
to Thwaday die students participated in die 50-minute satellite class, widi Fridays set askle for die students to take 
tests previously sent firom Ms. Cooper, review content, or complete individual or group assignments. Because 
dasaes are sometimes missed due to illness or scheduling conflicts in die home school (e.g., sports activities and 
assemblies), Fridays are also used as mskeiq) days, when snidents can catch up by viewing a tape of die missed 
aesskxi. 

Similar scenarios occur each day in high school classes all across die Nwdiwest in die schools subscribing to 
die Satell iie Tfelecommunications Educational Programming (STEP) Network. Like many distance learning 
systems, STEP was created to meet a relatively localized but conunon problem. School superintendents in 
Washington's Educational Service District (ESD) 101 service area needed help in delivering high sck x)l credit 
courses in subjects where diey were unable to provide certified teaching personnel. They went to dieir ESD, which 
traditionally acts as a liaison between local school districts and die State education department and assists local 
schools in meeting histnicfional and administrative needs. 

In considering distance education as a way to meet the need for courses, a number of technologies were 
considered. Satellite was chosen because ESD administrators wanted die c^wbility to broadcast to die entire State 
of Washington, and becaise, fortuitously, an uplink capacity was available through Eastern Washington University 
(EWU) in C3ieney, 20 miles south of Spokane. An agreement was reached widi EWU and in September 1986 four 
high school courses were broadcast from an EWU studio to 13 sites in Washington. By die end of die second year. 



llhii exampiie is ukea from lobn Fottmcycr. -Youths* Lofty Goals Mel Via SatcUiic/* The Daify Astonan, Astoria, OR. Sept. 22. 1988. 

p. 3. 



changing demographics and curriculum reform 
give urgency to professional and teacher educa- 
tion efforts. Technology can be a tool to reach 
teachers with training, information, and re- 
sources that enhance their skills and expand 
their knowledge. The National Aeronautics and 
Space Administration (NASA) teleconferences 
via satellite, the Dallas district inservice training 
via cable, the Maine lelecummunicaiions sys- 
tem, and efforts under the Star Schools program 
are examples. Technology allows teachers to 



meet and talk with national experts, visit other 
classrooms, take courses, or collaborate with 
leaching colleagues 5 or 5,000 miles away.« 

Distance learning networks that provide 
courses can also bring people and experiences to 
the classroom to expand traditional instructional 
practices (see box 1-B) or provide entirely new 
alternatives. Networks that connect classrooms 
to the home, business, and locations in the 
community provide ways to reach parents, offer 



•For example, expcn leachers in Iowa welcome prospccuve teachers mio iheir classrooms via saielliic. -A-hile two Uachers in Connecticut join 
classrooms via a fiber opiic network lo team teach and build on their students skills, one group with expertise in Spanish grammar and literature, the 
other group with native language fluency and culture 
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STEP had a membership of over 40 districts, including several in neighboring States and a modem uplink and 
production ftidlity, the result of a partnership fonned between ESD 101 and RSL Communications. Today there 
are over 100 STEP subscribers in 12 Stales. 

STEP operates as a public, nonprofit cooperative. Costs are distributed among users. The operational budget 
is financed from the Mibscribing districts through installation, annual subscription, and tuition fees. Whiie the 
director's salary is paid by ESD 101 , all other costs (teachers' salaries, production costs, TAGs, and other $un)ort 
costs) are financed through member fees. According to the director: "No special ^iinding — not one dime — has come 
from State or Federal soiirce<i support STEP programndng."^ ESD 101 makes available to new subscribers air 
equipment package that ^)lcludes a downlink satelute dish and associated television classroom and telephone 
equipment and maintenance. Districts can also make arrangements to obtain their own equipment. In ei'dier case, 
first year captal equipment items requued typicaily range between $S.OU0 and $6,000.^ New members pay a $4,750 
initial membership fee, which is renewed at $3,000 per year. Interestingly, membership fees for districts who elect 
no: 10 receive staff development are higher, $6,000 for the first year and $4,750 each additional year. Charges for 
high school credit courses are based on a per student, per course, per year fee. Courses include Japanese I and II, 
Spanish I and U, Calculus, and Advanced Senior English. 

Enrichment courses are also offered, and reach down into elementary and middle schools. These programs are 
broadcast on Fridays, when regular STEP classroom instruction is not being broadcast. Student enrichment 
programming is optional, assessed at $350 per {program or $1 ,000 for a total package of 10 programs. 

As the fee schedule indicates^ staff development is an important part of STEP programming. Course credit is 
availaUe througl. £WU and Whitworth College, or teachers may take the courses for '*clock hours" credit for 
advancement Efforts are under way to make it possible for teachers to complete a master^s degree program via 
distance learning. 

bi the future, STEP prcgramming and services may become part of a national network of similar providers. 
A stejp in that direction will beg^ in fall 1989 when the TI-IN Networic maricets the STEP calculus crurse i> its 
subsoibers. ''VA wouM hope tNai there is more coordination between vendors, higher education, and the public 
schools, so that v^e could each exploit our strengths and offer affordable and highH)uality services on a nationwide 
basis.'^ 



2lM Roschcr, ESD 101 STEP administrator, personal communication, in Bruce Barker. Ifcxas Tbch University, "Distance Learning Case 
Studies,'' OTA contractor report, June 1989. In 19K8, STEP applied for a grant under the Federal Star Schools legislation, but was not selected 
for fundiag. 

^STEP recommends a 2.8'meter steerabie downlink dish thai is equipped with both a Ku~ and C-band feedbom, so local schools will then 
have the flexibility to pick up additional satellite programs besides STEP. Barker, op. cit.. footnote 2. 

^Ibd k.jscher, ESD 101 STEP ulmmistrator, personal communication, Aug. 30, 1989. 



after-school help with homework, or form new 
communities of learners (e.g., students, parents, 
business leaders, and librarians). In the future, a 
number of large urban districts plan to build 
their own network so that common needs and 
rich resources can be shared."^ 

Distance education makes feasible the linking 
of all levels of education— elementary, junior, 
and senior high to higher and continuing educa- 



tion. This fact has great significance because of 
the widespread current interest in restructuring 
many aspects of education. Distance learning 
networks that link universities, schools, and 
informal learning institutions, such as museums 
and public libraries, lead not only to expanded 
services but to new relationships. 

OTA finds that successful applications of 
distance learning have been shaped by the 



^Putlii school adrr msirators in Chiugo. Dallas. Ncs^ York City. Philadelphia, and San Francisco have lormed the National Rdutation Technology 
Tmst (NET!), a tonsonium to establish a vidco/data tommuniiations nets^ork *' that will provide a link between students, staff, parents, and 
communitv members from large cities aiross our nation "Bernard Solomon, The Sihool Disiritt of Philadelphia, personnel communication, July 5, 1989 
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Box TUeUmming Project 

The Ikktearning Project, administered by the DeUiwift-Chenango Board of Co(q)erative Educational Services 
(BOCES), is one (rf the pioneer distance learning projects in New York State. Begun in 1985, this audiographics 
netwofk links 10 of the 18 school districts throughout this rural ma of dairy terns and gently rolling hills, loca^ 
rixHit 50 miles northeast of Binghamtoo. Many of the 44 schools in the region are small and have had difficulty 
providiiig a full curriculum; many of the students have had litde exposure to the worid outside of the small villages 
that make up their remoie commimities. Sharing insmoction via audiognqihics became an attractive means to expand 
high school credit offerings and to enhance educational opportunities for students. 

In each (rf die first 3 years of operation, approximately 40 students at about a dozen schools took advantage 
^Ae three to five courses offi^ 

dropped to 15 students from 10 partidpating schools. The reasoM 

changes in the New York Regents core cwriculum requirements, four different project administtators in as many 
years, and decreased State aki for schools, whidi made it difficult for some schools to pay membership fees and 
program costs. One of the key oroblems was teachers: 

When we first suffted the pn^ject we Uied outside lea^ 
job and excited students. Because of teacher unkm ooocerw die leooad 
teleteachers within die nuks of teac^ aheady teacbhy in school 

did not adapt wdl to the iecfaDok>gy. Consequently, die students were not as eodwsiMicaidi^ had been.' 
The cuirem Iblelearning Project coordinator has made teadier training a high priority, and is optimistic for Ae 
fiiture. •^In Ae last cotqrie of mondis we've trained 10 teleieachen. We now !aive a cadre of personnel who want 
to teach telecouraes and know how to do so effectively, Witfi quality lelete^ten teaching courses, die program will 
sell itself among students, odier teachers, and administrators.*'^ 

Two schocds have used audiographics to ttmik homebound students. At one schod, an eighth grade sniden: 
was given audiographics equipment to use at home wMle fecqyeratiQg from back surgery. The computer, graphics 
tablet, and speakor phone made it possible for him to tate his regutar classes from his bed, to participaie in dass 
discussions, not fall bdiind in his woric, and keep up with his friends during tfiis difficult time. 

Tlic project has also made possible the increasingly popular ''electronic field trip." An electronic field tr^ is 
a telq)hone conference call from one <tf die schools in the project to an outside audiority or classroom. Over SO of 
diese field trips are conducted by partidpating schools in die BOCES region each admmistrator 
exfd&ins die appeal: 'llural students are so isolated and have so little, if any, cross-cultural contact One of die(ir) 
major needs is to come in contact with otfier people in odier areas. The electronic fieM ttip is a very simple and 
inexpensive way to give students contact with experts in a variety of areas.*^ The caUs can be as close to home as 



tntenan Widcler. execimve officer. Board of Cooperative Educaiiaiial Services, penonal comniumcaiion, in Bruce Barker, Ibxas 
%ch Univcnity. "Distance Learning Case Studies;* OTA contractor report June 1989. 

^Unda Gonon, teleleaming project coordinator, personal communication, in Barker* op. dt. footnote 1. 
^>*n WicUer. op. cit, footnote 1. 



needs and objectives of education. Today's 
technology makes it possible to meet these 
needs in new ways. 

Advances in Technology 

Advanced technological capability at lowered 
costs increases the options fo; distance educa- 
tion. Most distance learning systems are 
hybrids, combining several technologies, 
such as satellite, Instructional Television 
Fixed Services (ITFS), microwave, cable. 



Tiber optic, and computer connections. New 

developments in computer, telecommunica- 
tions, and video technologies continue to ex- 
pand the range of choices, and new strides in 
interconnecting systems are being made regu- 
larly. 

The technology is flexible. Existing technol- 
ogy resources in a community are most often the 
starting point for system development. Even 
though cable systems now reach many commu- 
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a sixth grade class interviewing the mayor of Binghamton, or as far away as students in classrooms in Australia, 
Alaskat South Africa, and England. Students on electronic field trips have contacted social activists, artists, authors, 
historims, steel mill woricers, and even a famous rock musician. 

What is the benefit provided by el.:ctronic field trips? Some teacher:, have their doubts, commenting . . that 
they were not prepared to spend an hour of their class time in order to prove the electronic wizardry of 
telecommunications.*^ Yet, a case study in which eight students spent several weeks preparing for their 1-hour 
interview with a rock musician, suggests that with proper preparation, the students can benefit m many ways when 
the outside worid can be beamed in to them.^ Listen to Bob, a student generally not particularly interested in school: 
On Monday it was hard to pay attention during class. All I could think about was the interview But this 

day was different At the end of the day got out of class a little early and set up the equipment for the (conference) 

call Some of the teachers and even parents came to listen to the interview. 

Bob and seven other students were about to meet with Paul Kantner, a musician and rock-and-roll star who has 
frfayed with the Jefferson Airplane, the Jefferson Starship, and most recendy a band knovm as KBC. 

Although ori^nally about 25 students expressed interest in participating in the interview, only those who were 
serious enough to do a background tnesearch paper were selected. These eight students, a mixed group of aspiring 
musicians, college-bound high achievers, and regular kids with no idea what their future may hold, threw themselves 
into the project with enthusiasm uncommon for teenagers. One described the interview: 

We weit all seated at this table; the school board members allowed us to use their meeting room. We had been 
preparing for this interview with Kantner for over 2 weeks. When we started the interview I had my five questions 
but we talked so long 1 had to think up six new ones. Wc talked over an hour and 15 minutes. I think Paul Kantner 
would have talked Icmger. He was great because he really talked to us. He asked us questions and then listened to 
our answers. 

When asked about their preparation, the students noted proudly: *The research was really important because 
it htlped us ask intelligent questions.'' The music teacher, the l^leleaming Project coordinator, and the librarian 
all woriced closely with the students in the weeks prior to the actual interview. And, when the interview was over, 
the students' enthusiasm lived on. "Kantner spoke to us about things that were important to us." *'We wotild like 
to talk with another musician who has not made it big and con *jare the interviews." "My friends asked me about 
my interview, even my parents asked.""lt has made school really special for these few weeks. I still get excited when 
I think about it." They had only one regret: ". . . even our local ps^r hardly reported what happened. If this had 
been a local foodwll game they would have given it two columns of reporting. We hardly got mentioned." 

These students were justifiably proud of the work they had done to make the electronic field trip a success. 
Like the fbotbaU players who get the press coverage, they tc-o had worked hard to win their goal. In the process, 
they had learned planning skills, how to organize their thoughts both on paper and on their feet, found out about 
a career to which some aspire, and learned to work as a team. As the researcher noted: "While the actual interview 
was a little like a familiar telephone conference call, the result was nothing like a casual conversation with a friend." 



"^Patrick Galvin. Tetelearning and Audtogmphtcs Four Case Smdtes (Ithaca. NY. Cornell University. June 1987), p 1 1. 
^The following section and quotes are all taken from ibid. 



nities and the telephone network is ubiquitous, 
few classrooms have the basic wiring required 
to take advantage of this telecommunications 
base. And while satellites can reach locations 
thousands of miles apart, less than 10 percent of 
all school districts have the equipment to receive 
programming. 

The schools' desire for technology resources 
comes at an opportune lime. Educational re- 
quirements for infrastructure coincide with a 

er!c 



growing demand for telecommunications capa- 
bility and services coming from all sectors of 
society. Education needs that parallel the 
needs of business, government, and health 
care providers create an opportunity to share 
costs. Even more important, this paralleling 
of needs has stimulated an active market- 
place for hardware and services that has 
brought industry and the private sector to the 
door of the education community. The capa- 
bility of the technology, and its special ability to 
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link groups of users, is creating many commer- 
cial activities and broadening markets in which 
education is a key player. 

EFFECTIVENESS 

In most instances, distance learning ap- 
pears to be as efTective as on-site, face-to-face 
instruction in the classroom. Extensive re- 
search indicates that distance learning is equally 
effective in applications for adult learners in 
nontraditional programs and for training of 
professionals in business, industry, and the 
military. Distance learning has proven to be a 
powerful delivery system for many subjects and 
through many media. Although the evidence is 
incomplete in K-12 education, studies point to 
the need for competent teachers, valid instruc- 
tional models, and appropriate institutional 
support. The recent development of distance 
learning in K-12 settings means that much must 
be learned about instructional design, teaching 
techniques, and various kinds of interaction that 
affect learner outcomes. Current distance learn- 
ing efforts offer a rich source of data to be 
mined. 

Distance learning affects the educational 
process in a number of ways. Students report 
having to take greater responsibility for their 
learning and that their experience helps them 
make the transition to higher education. Stu- 
dents also report that they benefit from exposure 
to a greater range of ideas, peers, and teachers 
made possible by the expanded educational 
community. At the same time, however, stu- 
dents report that distance learning is harder. 
When the distance learning group is large, 
students complain about difficulties in raising 
questions and obtaining help during class time. 

Whether distance learning works equally well 
for all students is yet to be determined. Most 
applications to date have been \ ith academi- 
cally advanced high school students and inde- 
pendent adult learners — those who already pos- 



sess strong study skills, high motivation, and 
discipline. Whether the medium of distance 
learning works as well with young or academi- 
cally weak students— and under what condi- 
tions — needs further study. 

Adult distance education is cost-effective 
when compared to traditional methods of in- 
structional delivery, saving on travel and em- 
ployee time. Experiences in adult learning and 
business and military appKcations have implica- 
tions for teacher training and staff development. 
Few studies have examined cost-effectiveness 
of K-12 projects. Where traditional instruction 
is simply not available, comparisons of cost- 
effectiveness of distance education and tradi- 
tional delivery are moot. 

Many States and localities have plans to 
implement systems in the near future. The next 
5 years thus present a critical window of 
opportunity, while investment decisions are 
being made, for evaluation of and experimen- 
tation on distance education in K-12 settings. 
Research on technology-mediated learning and 
interactivity, instructional design and innova- 
tive approaches, and applications of cognitive 
theory represent good investments for the Fed- 
eral Government in order to meet the long-term 
needs of the field. Evaluation would be most 
usefully concentrated on practical questions 
about educational quality, such as what are the 
learner outcomes of various teaching techniques 
and technology models. 

THE ROLE OF TEACHERS 

The critical role of teachers in effective 
learning means that all must have training, 
preparation, and institutional support to 
successfully teach with technology J ^ Distance 
learning has dual impacts on teachers: as a tool 
for teaching and as a means to upgrade their own 
skills and professional development. Few 
teachers have had either teacher education or 



^°Scc Michael Mooic. Pennsylvania Slate Univcrsuy/'Effeclsof Distance Learning: A Summary oflhcLueraiure/'OTAconiraciorrepon.May 1989 

^ *Sec U.S. Consress, Office of Tfechnology Assessment, Power On' New Tools for TeoLhtng and Learning, OTA-SET-379 (Washmgton. DC. U S 
Govenunent Printing Office. September 1988). ch. S. 
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Photo cnm- Apph ClM$sroom of Tomorrow, Cupfrtino. CA 

Students look up Information in a database and share their work with others on the electronic network, developing skills in 
communication and cooperation as they conduct their research These activities spark self-reliance and excitement for teaming. 



field experiences that enable them to be 
effective distant teachers or successfully use 
technology in their own classroom. 

Although it is the technology that removes 
barriers and expands opportunities for learning, 
it is the teacher who teaches. In distance 
learning, teachers find that they are required to 
change their method of teaching and give more 
attention to advanced preparation, student inter- 
action, visual materials, activities for independ- 
ent study, and followup activities. Many dis- 
tance education teachers report that the experi- 
ence has improved their teaching skills. It has 
forced them to become more organized and has 
challenged them to become innovators. 

Tfeachers who work with other colleagues via 
distance learning systems are finding opportuni- 
ties for new relationships: sharing parts of a 



course, team teaching, and learning from master 
teachers. The technology itself could be a 
mechanism for boosting the professionalism of 
teachers, by fostering access to experts and 
making high-quality training and professional 
development available to teachers wherever 
they are located. It can also aid in the process of 
learning how to be a teacher (see box 1-C), 

Teacher concerns about being replaced by 
technology must be taken into consideration in 
planning distance learning efforts. Teachers are 
concerned about the quality of instruction and 
the need for interaction with students. Involving 
teachers and the teacher unions early in the 
process can help to allay these fears when 
teachers see the opportunities created by dis- 
tance learning. Teacher input not only shapes 
development, it assures long-term support. 
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Bnl4:'^1bQ€k€r^UNK: An Ekctro9iU Network for 
. ^- ,->tl» (Qttiy Sdiool ofEdooMion u the University of Vifiginia created Ibac^-LINK, an elecoonic bulletin 
tpiirti qriHK ta link MMfent teadiers in the field with their university professors. The system is supported by a $ 1 
«ttlQfti4ripnMjpamf^ DM, $15,000 in conferencing software donated by Metasysiems Design Group, and 
lk;tf|M: t^ tm Oemd lelephone company to defray putt of the cost of installing phone lines in teachers* 
<telBOCNafli.Th^rim«i^^ have been absoibed by the school systems. 

MiiiaM0kdmM^ and classroom teache^ s. At the university, students access the commimicaiion system through 
t ]pj|ll|<tj »f CompBlers in the eduction building and in Adr donratories. During the teaching iitfemship, 
< iM^^iicMil feillDii ptais with advisers, obtain sqiport from peers during difficult period and shm leaddng and 
odiers. It is hoped that ^ . . 1^ grwluation, they wiU use the netwoifc as fluendy as the 
K^'iSj liQj te mA -baooiae die first ^noation of teachers trained to use an extended academic community as an 

SBHBBImpBiIiB'cBBDIDw 

^ / 0^|lM^:nMJ|^ mmd dieae benefits: 

: ^ ^ ^l i i aii l I twrvt diffaw students, in different schools, teaching at different times, it is not easy to set up an 

vttyiaii^loan coQcdinw aU iiQr observation 
ocheitnoa-lna&uctiQoal souons^ 

AbotftSO Midieis and 40studait teachers in 2 local school systems are now linked on the system. By 1990, 
. M» Cmty BdbxKA expects to liidc all die student teachers in the seven participating school districts. Future plans call 
foe 4i cocnqputer network between die University of Virginia and local schools across the State that can be accessed 
ty a iocai telephone call. 



^E«i Dom&jf, IMnnity of DUnots, Urbm, **Coaipuier Networks in Elemenury and Secondary Education*' (NTIS onler nwnber PB 
aS-19i 67VAS). OTA contractor itport. October 1987. Abo James Cooper, dean. Cunry Schocri of Educatkxu University of Virginia. 
C h ario o cty fl k, pwional commMiicaUon. July 1989. 

^teb of lUs diacimion comes from Glea Bull et al., *Thc eectnnuc Academical VUlage" Journal Teacher Education, in press. 

Hbid.p.16. 

*ftid.,p.9. 



STATE ROLES AND 
CHALLENGES 

States are key players in distance educa- 
tion. States are important because they set policy 
that shapes what is taught, who can teach, and 
what students leam. States provide funding and 
they also regulate telecommunications. In some 
cases, they develop statewide networks. Plan- 
ning for the Iowa telecommunications network 
illustrates the importance of State leadership and 
support (see box 1-D). 

State responsibility for teacher certification, 
curriculum, and evaluation brings States di- 
rectly into the development of distance educa- 
tion — particularly efforts that cross local district 
boundaries. Once efforts cross State boundaries, 
differences in State requirements and guidelines 



can present barriers to development — or oppor- 
tunities for flexible new arrangements. States 
and local districts that want to use out-of-State 
resources have had to bend the rules or adopt 
interim policies, and have in some cases been 
thwarted. 

Increasing the utility of distance educa- 
tion, accessing a wider range of instructional 
resources, and developing creative solutions 
to meet educational needs will require a 
reexamination of State policies, rules, and 
regulations that were written in the context of 
traditional educational settings. States may 
need to revise their defmitions of classroom 
location and course credit, instructional roles, 
and funding formulas. Equally important. States 
may want to develop new standards and criteria 
for certification of teachers and evaluation of 
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Box I'D^^n IftformoHon Highway for Iowa' 

A ^ recognizing timt tetocommunicatioos systems are the highways of the 2 1 si ccniuiy , 

A good teleoomnumcatioQS synem can make mna Iowa a logical choice for a business location or expansion. It 
can alio help our idiools prepare ttudems to con^eie 

towi had a head stan in educadonal telecommunications because of the pioneer efforts undertaken in the 1 970s 
^ ^]!!?^ Community CoUege to reach beyond their local campus and provide courses to students in ouUying 
^"!!^T^ ^1 P™*" expanding its services to a broader audience of students, Kirkwood established 
retatiOQSlqpi with other colleges, secondary schools, business, industry, labor, and the telecommunications 
indusiiy. These partnenhips were a key to Kiri^wood's success. 

Over the last decade, other community colleges, universities, and secondary schools in the State followed 
Kbkw^ lead and built or planned educational leleconmiunications systems of their own. By 1986, the Iowa 
GCT^Asaembly decided diat statewide direction was needed. A goal was established to extend what was offered 
m better served porti«is of the Slate to diose not reached by the commumty college or university system, and to 
cjuend ^^u^tional links to elementaiy and secondary schools. Planning began in December of 1986; 8 months later 
a formal icpoit outlining die Iowa Educadonal Ifcleconmiunications Han was presented to the legislature. 

The first step was to meet witfi educators at all levels across die State. At these meetings top officials of the 
^ ^^^ ^ community colleges, die area education agencies, school districts, and businesses discussed 
their separate and common concerns and identified regional resources diat could contribute to die system. In order 
to provide a common definition, a manual was prepared to give die organizations involved a better understanding 
of die tedmology systems available. These meetings caused potential users to lode beyond their immediate needs 
and helped solidify suppoit for a statewide teteconrununications system, 

Oganization was die next concern. Because of dieir extensive community contacts, the 15 area community 
college districts were chosen as hubs for die system. The community coUeges created a planning frameworic 
integnting educational telecommunications in dieir mission statements and confirming dieir willingness to become 
coordinators for dieir geographic area. Each of die odier educadonal organizations in dieir regions were consulted 
to assure diat diey were cimfoitable widi die community colleges'cooidinating role. 

One institution at die State kvel was needed to coordinate die entire system. Because it already had statutory 
responsibility for telecommunications, Iowa Public Tfclcvision (IPTV) was considered die most viable organization 
to provide diat cowlination, A Narrowcast Advisory Committee diat includes IPTV, representatives of die 15 area 
groups, and all odier users was foimed. The committee serves as a place where differences among users are aired, 
proUeros are resolved, and operational procedures and fees for the use of die system are set. 

Local involvement in die planning process was high, fostered by town meetings to explain what was being 
planned and ways it could serve die community. Th jse grass roots discussions encouraged a spirit of cooperation 
critical to die success of die project. 

After all portions of die State were surveyed, a Request for Proposal (RFP) was sent out for bids on a statewide 
system wifli die cqMbility of communicating on a local, statewide, regional, national, and international basis. The 
^rrrc™ multiple technologies including microwave. Instructional Ifelevision Fixed Service 

(ITFS). fiber optics, and satellite. The RFP resulted in an award for die fiber optic portion of the system for $60 
milhon; $20 million for the backbone system and $40 million for telelinks to die odicr sites— links consisting of 
microwave, ITFS, and cable systems. However, a recent challenge to die RFP and contract award was successful 
and, as a result, die RFP is being revised and die contracting process will be recompeted. 

In die meantime, die legislature has awarded $50 million to fund the plan, and negotiations arc expected to 
move forward. The Governor has made die educational telecommunications plan a linchriin to Iowa's economic 
growdi. 



discussion comes from Larry G. Pancn. *Tuturc Tfcchnologics;' OTA contraclor rcporu May 1989; and OTA silc visil, 

March 1989. 

^TbiTy Branstad. Governor of Iowa. "CondiUon of the Siaic." speech delivered lo 73rd General Assembly. Jan. 10. 1989. 
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Students to assure that the quality of educaiionai 
services is maintained or improved through the 
use of these resources. 

In many States, impetus for distance educa- 
tion is coming from the State legislature, the 
Governor, the higher education commission, or 
the State education agency. In practice, the locus 
of control over distance education varies from 
State to State, and responsibility for educational 
telecommunications may reside within the State 
education agency or outside it. Educational 
leadership will be a critical factor for plan- 
ning efforts that draw together public and 
private sector interests, use resources effi- 
ciently, and meet a broad base of educational 
needs. Interagency cooperation, shared cost 
arrangements, and connections between secon- 
dary and higher education are benefits of 
statewide efforts. 

Telecommunications regulations that are 
most critical at the State level were not devel- 
oped for distance learning. For example. State 
regulators control the pricing of telephone 
services as well as the development of the local 
telephone infrastructure. If States are concerned 
about effective use of telecommunications re- 
sources in distance learning, regulations and 
policy will need to be revisited. 

FEDERAL ROLES AND 
REGULATIONS 

Though important, the Federal role in funding 
distance education has been modest and has 
come from several diverse programs, most of 
which were not targeted to distance learning in 
K-12 education. Growth of distance education 
can be expected to continue for some time 
without increased Federal involvement, A com- 
mitment to a migor development, however, 
such as a national telecommunications infra- 
structure for distance learning, will require a 
change in the Federal role. 

Federal funding for the Star Schools Program 
has accelerated the gi owth of distance education 




Pho0 onNft Soulh Cifoint BducMthntl W^vition 



This school, a site for the Federal Star Schools grant to the 
Satellite Educational Resources Consortium (SERC), 
offers Russian to its students. 



in the United States through direct purchasing 
power as well as the familiar leveraging power 
of Federal money. Star Schools funded the 
development of four multistate, public/private 
partnerships for distance education, establishing 
one new network and greatly expanding three 
others. The Star Schools legislation, and the 
national attention it gave to distance education, 
served as a catalyst for planning and develop- 
ment beyond the projects that were funded in the 
first round. This groundswell of interest, en- 
hanced by 2 subsequent years of planning and 
experience should manifest itself in an even 
greater interest in the second round of Star 
Schools funding, A total of $100 million was 
originally authorized over a 5-year period; 
approximately $67 million remains after the 
first 2-year cycle of grants. 

Several Federal programs provide funds for 
distance learning hardware. The Public Tele- 
communications Facilities Program at the Na- 
tional Telecommunications and infcrmation 
Administration, established in 1962, has funded 
the purchase of equipment used in distance 
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Box 1-E—The Jason Project^ 

Last May, a quarter of a million students in grades 4 to 12 explored the floor of the Mediterranean Sea as 
participant*; in the Jason Project, Their guide was Dr. Robert Ballard, discoverer of the sunken Titanic and marine 
geologist at the Woods Hole Occanographic Institute, Ballard conceived of this project as a way to expose students 
to the actual process of scientific discovery, igniting their interest in science as an exciting career. As the 
remote-controlled robot vessel, the JASON, skimmed along the floor of the Mediterranean, its cameras sent live 
video images via a fiber optic cable link to the mother ship, (See figure 1 - 1 .) Ballard and the other scientists on the 
ship recorded and interpreted for the students the archeological artificts and oceanographic wonders being seen for 
the ffrst time. These live images were sent by international satellite to an Earth station in Atlanta for transmission 
to science museums in the United States and Canada, Each of the 12 science museums in the Jason network had 
a command center mock-up replicating the shipboard command center. The student undersea explorers had studied 
a specially developed curriculum in science, social science, and history prior to attending the museum event. Each 
class expedition lasted 1 hour and included taped background materials, as-it-happens viewing of the scientists and 
the marine environment they were exploring, and question-and-answer sessions with Dr. Ballaid and the crew. 

The Jason Project is a partnership among many sectors. Woods Hole Oceanographic Institution, a private 
nonprofit marine research facility, is the coordinating organization for the project, and also is responsible for the 
7-year dcvclc^nt of the ARGO/JASON vehicles (funded by Office of Naval Research). Electronic Data 
Systems provided the communications technology, equipment management, and staging at each museum site, as 
well as substantial funding contributions. The Quest Group. Ltd., a group of jaivate individuals highly supportive 
of deep-sea exploration, is underwritmg part of the project costs. 1\imer Broadcasting coordinated the live and 
preproduccd portions of programming at a reduced fee. The Naional Geographic Society, producers of a film on 
the project, coordinated the involvement of the 12 museum si:es aivjund the country. National Science Foundation 
funding went to the National Science Tfeachers Association, which wrote the science curriculum for the project, with 
help from the National Council for the Social Studies. The total project budget was about $7 million, approximately 
threeKiuarters of which was for equipment and curriculum development, start-up costs that would not require 
suppon in future years. All parties are committed to doing the Jason Project again next year, using Lake Champlain 
and Lake Ontario as the sites for exploration. 

The Jason Project is inspired by the advanced technology for seafloor exploration found in the ARGO and 
JASON systems developed by the Wocds Hole Oceanographic Institution. The ARGO system, used to locate the 
wreck of the Titanic in 1985, is a series of television cameras and sonars that transmit both wide angle and close-up 
shots of the ocean bottom while maneuvering in the ocean. The JASON is a remotely operated vehicle that can 
negotiate the seafloor, retrieve samples, «nd do the basic reconnaissance needed prior to manned exploration. 
Together, the ARGO/JASON technologies represent a significant improvement in the speed with which 
oceanographers can explore the deepest parts of the ocean. ^ iso, advancements in fiber optic technology allow four 
high-quality television images to be transmitted from AR JO/JASON to the surface ship via a 4,(X)0-meter cable. 

The curriculum developed for the Jason Project takes advantage of the many educational opportunities 
provided by such a unique and advanced scientific effort. The science of oceanography is addressed, as well as other 
topics surrounding such exploration that fall under the physical sciences, biology, history, and geography. In 
addition, the Jason curriculum includes lessons on the telecommunications technology used to bring the pictures 
to the St. dents, and the robotics needed to build and operate the ARGO/JASON exploration vehicles. Short lessons 
in mythology and creative writing connect the myths of Jason and the Argonauts to the current effort. 

The Jason Project is a provocative vision of the future of distance learning. To date, most distance learning 
projects have aaempted to replicate as closely as possible the existing classroom model of face-to-face instruction. 
In this traditional view, transmitting the image and voice of the teacher from a remote location into the classroom 
is seen as a necessary evil, a second choice. This view assumes that it is always better to interact with students 
face-to-face, rather than through a limited medium like television. Body language, the dynamism of a great teacher, 
puzzled faces, boredom — all of these elements of classroom management are perceived as compromised in distance 
learning. 

In projects like Jason, however, the traditional classroom setting is reversed: instead of the teacher coming to 
the students, the students are electronically transponed to a new site where teaching can occur. And rather than the 
media being a compromise, it now makes possible experiences previously out of the reach of students, and, for that 
matter, out of the reach of most adults as well. Distance learning technologies . . can be used to approximate 
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experiments or experiences that are too dangerous, expensive or otherwise impractical in real life, such as flight 
ttimilaiioiit woridng w^th radioactive maierials. or a trip to a foreign country /'^ Field trips, a standard academic 
tmuA exporienoe, nt transfbnned in two diffieient ways. First, in experiences like Jason, traditional field trips 
to the local museum can be greatly enriched by remote explorations of deserts, ocean bottoms, and tropical 
ndnfomli. Secondly* electronic field trips beamed directly into schools that have satellite receivers (a possibility 
being expkmd for subMuiuent Jason experiences) can substinite for traditional field trips. This can be especially 
impodant to isdaied schools where a traditional field trip to locations with significant cultural and museum 
r eso iH W ia an expensive and ohen impobable notion. 

The Jason Project seeks to combine the power and reach of the media with the experience of live, 
see*it-aaHlt4MVpeQS scientific research. Such experiences, built into a valid pedagogical framework, have the 
potenrial to faroaden and invigorate the educational experience for children. 



IQTA ale visit and intoviews. May 1989. 

2js9on Oilier. Univmity of Alaska Southeast, Distance Education and the Transfonnauon of Schooling* Living and Learning in the 
Infonnation Age,** OTA contractor report. May 1989. 



Figure 1-1— The Jason Transmission System 
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Meet JASON, the remotely operated robot vehicle that 
travels along the seafloor. sending pictures and data to 
scientists and students shanng in this live undersea 
exploration 



As JASON travels on the seafloor. it sends video images via fiber optic cable to the 
ARGO control vehicle on to the ship Star Hercules, research base for the 
expedition. An uplink <;ends the images and live commentary to an intemational 
satellite, which relays them to the broadcasting station in Atlanta, GA for addition 
of prerecorded sequences From Atlanta another uplink sends the programming to 
a domestic satellite, which sends signals to the 12 participating science museums 
in the United States and Canada, where students watch the whole process delayed 
only by seconds 

SOURCE National Science Teachers Association, JASON Curriculum, ''989 
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learning cfforts.^^ The Rural Electrification 
Administration has provided loans for efforts 
with educational components' to rural telephone 
Cooperatives in Minnesota, the Oklahoma Pan- 
handle, and the Papagos Indian reservation, 
among others. Title III of the Higher Education 
Act has supported part of the University of 
Maine *s telecommunications network. Another 
area of Federal activity in distance learning is in 
training and information dissemination. Dis- 
tance delivery of training for both civilian and 
military personnel has been ust^ extensively for 
a number of years. 

Some Federal agencies use distance educa- 
tion in executing their mission, while others 
fund curriculum development specifically tar- 
geted to remote learning environments, or 
provide technical assistance for planning and 
development. NASA's involvement with educa- 
tional telecommunications began with launch of 
the first communication satellites that were used 
for education in 1974 and has continued with 
many activities, including the transmittal of 
images from vehicles in space, the teacher in 
space program, and an ongoing vidooconference 
series for teachers, The National Science 
Foundation (NSF) provided support for science 
curriculum development on the Jason Project 
(see box 1-E) a^id numerous computer network 
projects. The Department of Education Star 
Schools projects spend 25 percent of their grants 
on courses for rtudents and programs for 
teachers. Several Federal education laboratories 
provide information that is used by State and 
local planning groups. 

Federal and State telecommunications 
policies^ while promoting more industry 
competition and choices for schools than in 



the past, still limit the number and kind of 
telecommunications services available for 
distance education. The Federal Ccmmimica- 
tions Commission (FCC) and Cable Act restric- 
tions on the provision of video services by 
telephone companies, for example, mean thai 
schools may have to bypass the lo* al phone 
system, the most ubiquitous network in the 
country, if they want to deliver interactive video 
telecourses to students. 

FvCC also controls the availability of telecom- 
munications channels through its licensing of 
ITFS rhannr i, microwave links, and satellite 
launching and uplinks. As transponder capacity 
becomes scarce and channels are used up, 
piessu'-es for FCC regulation will likely in- 
crease. Although the issue of set-aside^ for 
education is not new, policies in a deregulated 
system may need to be rethought 

Telecommunications pricing, unregulated for 
many transmission systems, is too high for some 
potential distance learning applications. This is 
ui\ area that could involve Federal or State 
assistance, in the form of a special rate for 
educational telecommunications, 

POLICY ISSUES 

Distance learning is a growing force in K-12 
education in the United States, More and more 
States are explonng the issue, and several h^ye 
committed to buildin^* "y«tem<:, A number of 
districts have also :jj:iated etiorts, working to 
link schools in their locality or reach out to 
neighboring districts. Many efforts involve 
schools, government, and the private sector. 
Distance learning's value to higher education 
and industry, and the rapid expansion of those 



^^In 1988, ihc program funded nine special norbroadcasi pro'^cts at a level of $2.25 million (12.5 percent of the Public Tblecommunications Facilities 
Program budget) These grants include funding for ihe purch; sc o. equipment for satellite uplinks, three new Instniclional Television Fixed Services 
(iTFS) systems, expansion of two ITFS systems, and a microwave system; grantees mclude community colleges, umvcrsuies. a county office of 
educatio'!. and community telecommunications networks. 

*'The National Aeronautics and Space Administration estimates that 20.000 teachers from all 50 Sv*cs viewed the November 1988 conference on 
'*Living in Space" Wilham D. Nixon. Educational Affairs Division. National Aeronautics and Space Adm:nisuation, "NASA Distance 
Leanung'--Satethte Videoconferencing for Education." unpublished document, t lay 17. 19K9 
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efforts, reinforces the continued interest in this 
edc -"tional delivery system. States, localities, 
the Federal Government, and the private 
sector all have roles to play in planning, 
funding, and implementing distance educa- 
tion. Future development will require in- 
volvement of these sectors in four major 
areas: telecommunications policy; research, 
evaluation and dissemination; the teacher ^s 
role; and the infrastructure for distance 
learning* 

Issue 1: Telecommunications l^olicy 

Iblecommunications policies c:ui be barriers 
to implementation or they can expedite develop- 
ment. They require immediate attention at the 
national level. 

Because communication technologies can 
serve as educational tools, they have always 
been valued as educational resources. In 
policy debates over radio spectrum allocation in 
the 1920s, the value of radio for education was 
debated, but the Federal Radio Commission 
gave preference in spectrum allocation to com- 
mercial radio providers. The debate over televi- 
sion spectrum found a more organized and 
aggressive education community, aware of the 
special needs of education in a limited-resource 
marketplace.^^ The debate resulted in the Public 
Broadcasting Act of 1967, which reserved 
channels for educational television. Since then, 
the effect of telecommunications policy on 
education has not been explicitly debated at 
national levels even though the telecommunica- 
tions industry has undergone a complete trans- 
formation with the advent of new technologies 
and changing governmental policies and regula- 
tions. 

In a deregulated telecommunications market- 
place, education may be at a disadvantage. 
However, education could prove to be a signifi- 
cant market, as shown by the variety and number 



ol service providers who have already entered 
the field. For the promise of distance learning to 
be realized, the education community must 
make its requirements and needs known to the 
telecommunications policymakers, and poli- 
cymakers must ensure that these needs are 
considered. 

Telecommunications policies affect costs, 
capacity, and typ)es of services available to 
distance education. Yet the Federal policy issues 
in this arer/ have not been reviewed in light of 
this fast-growing phenomenon. \s Congress 
confronts telecommunications issues in the 
1990s, and sets the dr^'ection for the 21st 
century, it will be critical to re/iew and shape 
those policies to reflect the Nation's educational 
needs. 

Issue 2: Research, Evaluation, and 
Dissemination 

With the dramatic proliferation of distance 
learning projects in the last 5 years, many 
questions regarding effectiveness, methodol- 
ogy, and design have been raised. Many States 
and local districts plan to implement systems in 
the next few years. Research on distance learn- 
ing would be a valuable investment for the 
Federal Government. Evaluation that explores 
learner outcomes based on various techniques 
and technologies is needed by States and 
schools, as they seek to match the right systems 
to their specific needs. The Federal Government 
can, through its traditional function as the funder 
of research, contribute gready to the quality and 
effectiveness of distance education in this coun- 
try. Also, because the use of distance learning in 
K-12 education is so new, many working 
systems still need fine-tuning. This means 
applying research and calling on the expertise 
and technical assistance of those with experi- 
ence. The Federal education laboratories already 
serve dissemination and technical assistance 



^*U.S. Cong-css, Office of Th)hnology Assessment. Cmcal Conntctions Commumcations for the Future* OTA-CIT-407 (Washington, DC: U.S. 
(Jovcnunent Printing Office, in press). 

^'The org^nizaiion behind the education community's efforts was thr Fund for Aduh Education, which 'ecured tht reservation of stations, the 
activation of these sutions. and the estabhshment of the Educauonal and R, dio Center Robert j Blakely. Toterve the P Mc Interest (Syracuse. NY: 
Syracuse University Press, 1979). ch 4. 
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functions for the States and school districts, and 
could be well utilized. Many groups, including 
State agencies, institutions of higher educati^ i, 
and even private industry could serve as focal 
points for sharing information, perhaps with 
Federal leadership. Federal programs, such as 
Star Schools, and agencies, such as NSF or 
NASA, could convene meetings, working 
groups, and teleconferences on distance learn- 
ing for school adminisUBtors and teachers. 

There are significant educational resources 
owned by the Federal Government that might 
apply to distanc learning curricula and instruc- 
tional effectiveness. It is difficult to gauge how 
much of this material would be applicable to 
K-12 education, because so Hnle evaluation or 
transfer is being done. The Department of 
Education Training Technology Transfer Office 
authorized in the Omnibus Trade Act of 1988 
should generate momentum for this needed 
effort. 

Issue 3: The Teacher's Role 

Technologies for learning at a distance, while 
reaching a small but growing number of teachers 
today, will clearly affect the teaching force of 
tomorrow. Some will teach on these systems, 
others will use them to provide additional 
resources in their classrooms, and many will 
receive professional education and training over 
them. Few will be unaffected. 

Given the current focus on improving the 
Nation's schools, enhancing the quality of the 
teaching force becomes more than a loca' 
concern. Congress is now considering he 
help prepare new teachers and encourage more 
to enter the profession. Funding for teacher 
preparation institutions could support training in 
the use of distance learning technologies. Simi- 
larly, distance learning technologies can be 
powerful tools in the continuing professional 
development of teachers, and could be sup- 
ported in an effort to upgrade the teacher work 
force. And, as the technology base in schools 
and colleges across the country is expanded, the 
concept of regional or national distance learning 
programs for teachers, similar to the system now 
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in place for engineers, becomes more feasible. 
Federal and State support for planning and 
development could make this a reality. 

Although States hold primary responsibility 
for setting standards for those who teach within 
their boundaries, distance learning raises issues 
of concern to the Nation as a whole. As barriers 
of place are removed, it is possible to think of 
teachers as national resources. A democratic 
country demands that every child has access to 
excellent teachers. Just as television made 
Sesame Street and Mr. Rogers' Neighborhood 
part of everybody's community, today's tech- 
nologies make it possible for students to learn 
from teachers across the United States. While 
noi advocating a national curriculum, the Fed- 
eral Government has supported the development 
of curricular resources; similarly, there may be 
ways of making teaching resources available 
nationally. 

If we look at teachers as one of our greatest 
national resources, barriers of State regulation 
and control may need to be reconsidered. The 
National Board for Professional Certification 
has already taken one step in suggesting that 
there be national standards for teachers, beyond 
the minimum licensure requirements of individ- 
ual States. The Federal Government could play 
a role in convening States, on a national or 
regional basis, to assess their common needs and 
resources. These meetings could take place over 
distance learning systems. Federal support 
could also fund demonstrations of alternative 
entry and certification, compensation, and eval- 
^. ^ ^ -roroaches for teaching that cross State 
lines. 

Issue 4: The Infrastructure for 
Distance Learning 

Distance learning is a viable, effective educa- 
tional delivery mechanism to address important 
student, teacher, and systemwide needs in this 
time of educational reform. The number of local, 
State, and multistate efforts already in place or 
planned suggest that this resource is attractive 
and accessible. Transmission technologies have 
proven to bi readily connectable; systems that 
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are linked by cable can be connected to others 
that are linked by fiber, microwave, or satellite. 
Projects using one technology may face only 
modest costs to connect to a different technol- 
ogy. The growing infrastructure for distance 
education is composed of many systems, with 
varied administrative and technical characteris- 
tics. 

National leadership could expand distance 
learning to those communities without re- 
sources and extend the reach of installed sys- 
tems. Two approaches c?n be taken. The first is 
to build upon existing programs and structures, 
allowing the system to grow in response to local 
and State needs and experiences. This approach 
would consist of specifying expenditures for 
distance education in current Federal programs 
and providing continued support for hardware 
and software needed to interconnect systems. 
The Star Schools Program, the Public Telecom- 
munications Facilities Program, the Rural 
Electrification's telephone loan program, and 
Chapter 2 funds from the Department of Educa- 
tion all contribute to the distance education 
infrastructure. The last three programs would 



have greater impact on distance education if 
program priorities targeted funds for distance 
education. 

The second approach would be to commit to 
a set of national goals for distance education and 
to help with State and regional planning and 
development. Once goals arc set, funds could be 
made directly available, through a grant pro- 
gram, to actively encourage States and localities 
to enter the system and expand the infrastruc- 
ture. This approach would not replace existing 
systems; it would weave them together more 
quickly and thoroughly than would occur with- 
out national leadership. 

Together with planning and funding for 
development. Federal commitments to teacher 
preparation and training, research, and dissemi- 
nation will also affect the speed of implementa- 
tion and the quality of the national distance 
learning effort. National leadership could bring 
in all the players and encourage effective 
collaboration between the public and private 
sectors. Most importantly, national leadership 
could focus investments toward the future, 
ensuring that today's distance learning efforts 
carry our educational system into the 21st 
century. 
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Chapter 2 

Distance Education in Today's Classrooms 



Distance education can be broadly defined as the 
transmission of educational or instructional pro- 
granuning to geogr2q)hically dispersed individuals 
and groups.^ This form of instruction has evolved as 
telecommunications and information technologies 
have advanced. Correspondence courses, the earliest 
form of distance education, began in the late 19th 
century. As early as 1938, educators concerned with 
the distant learner formed the International Council 
for Correspondence Education.^ Instructional televi- 
sion (TTV) was a much-touted distance leaming 
model in the 1960s; although ITV fell far short of 
early expectations, today's telecourses and educa- 
tional programs reach many learners in diverse 
settings. 

Today, distance education is flourishing in this 
country and abroad. Large numbers of students in 
higher education in the Soviet Union, East Germany , 
and China are distant learners.^ Briti^n*s Open 
University is a long-standing model for comprehen- 
sive educational services delivered at a distance. 

In the United States, at the adult level, distance 
education has been embedded for many years in the 
corporate, military, and university continuing edu- 
cation sectors. The technological spur for the rapid 
expansion of distance leaming efforts in the past 5 to 
10 years was the advent of video teleconferencing 
technologies, which allowed two-way interaction. In 
1987, there were over 40 generic delivery systems 
that provided video conferencing to business, in 
addition to the many private networks in place. The 
National Ifechnological University is a network 
providing about 500 engineering post-graduate 
courses from 24 major universities to over 100 
workplaces.^ 

The widespread adoption of computers in schools 
and the ability to connect them expanded oppor- 
tunties for two-way interaction among distant loca- 



tions. Recent technological advances, including 
developme'^t of fiber optics, have expanded the 
capabilities for two-way interaction even further. 

The more important spur for the growth of 
distance education in K-12 applications, however, 
has been the needs of the education community 
itself. Specific problems led to the trend, especially 
shortages of fully qualified mathematics, science, 
and foreign language teachers, increased standards 
for high school graduation, more stringent admis- 
sion requirements by colleges, and increased de- 
mands for inservice training and professional devel- 
opment. TTiese challenges, combined with opportu- 
nities presented by new information technologies, 
caused educators and policymakers to look beyond 
traditional sq^proaches and consider distance educa- 
tion. 

In this study, distance learning is defined as 
teaching-learning arrangements in which the 
teacher and student are separated physically; in 
these applications, a portion or all of the learning 
interactions occur in real time. Although distant 
delivery of information via broadcasts computer data 
links, and other means also provides important 
resources for the classroom and valuable tools for 
leaming, they are not the principal focus of this 
special report. This chapter describes the current 
picture of K-12 distance education in the United 
States and examines key issues for planning and 
future development. 

FINDINGS 

• Providing courses for underserved or ad- 
vanced students is the principal application of 
distance learning for K-12 education. An 

increasing number of efforts, however, include 
modules and enrichment activities for classroom 
instruction, and staff development and inservice 



* Ellen D. Wagner, "Instructional Design and Development' Contingency Management for Distance Education/' paper presented to The Amencan 
Symposiuin on Research in Distance Education. July 24*27, 1988. p. 12. This broadly sketched definition serves as an appropnate depanure point for 
this special report. 

2In 1982. the Intematiooai Council for Correspondence Education changed its name to the ln:emational Council for Distance Education, in 
recognition of the variety of media thai serve education, ^4ichael G. Moore. Pennsylvania State University, ^'Effects of Distance Leaming. A Summary 
of the Literature.** OTA contractor report. May 198^^. 

% China, almost 50 percent of postsecondary students use distance learning; in the Soviet Union, 30 percent: in East Germany. 25 percent. Ibid., 
p. 7. 

<Ibid., pp. 2-3. 
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training for teachers and administrators. Despite 
the explosive growth of distance learning in K-12 
education, access to these resources varies nation- 
wide. 

• Distance education has brought new providers 
into the education field. Business and higher 
education, two groups with long track records 
using distance learning, are now providing educa- 
tional progranuning and services to the K-12 
nuu-ket Schools are learning from the experiences 
of other distance education users, engaging in 
innovative partnerships, and choosing from a 
range of technical and progranriming alternatives. 

• New coalitions across State and district bound- 
aries, new networks of educators, and geographi- 
cally dispersed schools receiving programming 
from common providers exemplify changing 
relationships in the education community. Educa- 
tors involved in interactive instruction, computer 
networking, and instructional television, although 
developing separately, are coming together. Con- 
nections now being established across geo- 
graphic, instructional, and institutional 
boundaries provide opportunities for collab- 
oration and resource sharing among many 
groups for the coming years. 

• Iblecommunications and information technol- 
ogies are increasingly flexible tools, providing 
links to other resources for problem solving, 
communication, and manipulation of data, and 
enabling students and teachers to expand edu- 
cational horizons. There is no single best model 
of distance learning. The quality and effective- 
ness of distance learning are determined by 
instructional design and technique, the selection 
of appropriate technologies, and the quality of 
interaction afforded to learners. 

• Most K-12 distance learning activities for stu- 
dents are video-based However, there are many 
technological options for delivering education 
over a distance, and the ability of the teacher 
and students to see each other may not be a 
necessary condition for effective distance 



learning. Models of teaching strategies based on 
computer applications, for example, are emerging 
that may be equal to or more effective than 
video-based instruction or traditional instruction. 
Further research and experimentation with 
innovative teaching strategies and technologies 
is needed. 

® Distance learning has proven effective in adult 
learning and training settings. This suggests that 
distance learning can be effective in the ele- 
mentary and secondary schools, but research in 
K-12 applications is limited. However, existing 
research, project evaluations, and anecdotal 
evidence strongly suggest that distance educa- 
tion is an effective means for delivering in- 
struction and educational resources to stu- 
dents and teachers. 

• Telecommunications systems that serve edu- 
cation can also benefit the community at large, 
and vice versa. New uses include the application 
of infomiation and educational resources for K-12 
students, adults, senior citizens, local government 
and organizations, and business. In rural areas 
especially, telecommunications systems ind 
services are tied increasingly to economic 
development and community survival. 



SNAPSHOTS OF DISTANCE 
LEARNING 

The picture we have of distance education in 
today's classrooms is at best a i^-ries of snapshots. 
This is because efforts are new and continually 
changing. The snapshots in this report are based on 
the OTA 1988 survey of State technology activities,^ 
other information provided by the National Gover- 
nors' Association and the Council of the Chief Slate 
School Officers, seven case studies of distance 
learning,^ and OTA site visits and participation in 
various conferences on distance learning. Additional 
information on various projects was provided by 
program offices in several Federal agencies, and by 



^Tnis survey was cooduclcd as pan of OTA asscssmcnl on educational technology m clcmcnlary and secondary education Sec U.S. Congress. 
Office of Tbchnologj Assessment. Power On' New Tools for Teaching and Uarmng, OTA-SET'379 (Washingion, DC U S Government Pnntmc 
Office, September 19b8). 

*Bnicc Barker, Tfexas Tfcch University, "Distance learning Case Studies." OTA contractor report, May 1989 
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8 number of State education agencies.' Finally, OTA 
was contacted by various projects across the country 
who shared information on their efforts. 

There are several clear trends. Distance learning 
is expanding. Until recently, few States or districts 
had either projects or plans for distance education at 
the K- 12 level. Fewer than 10 States were investing 
in distance learning in 1987; 1 year later two*thirds 
of the States reported involvement.^ Tbday, virtually 
all States have an interest or effort in distance 
education.^ Within States, a growing number of 
efforts involve local districts, regional education 
service centers, nearby universities, and community 
colleges. Student enrollment in distance education 
courses provided on a local, regional, or national 
basis has increased. (See table 2-1 .) While a national 
survey of representative school districts indicated 
that an estimated 22 percent of school districts now 
use distance learning, some 33 percent expect to be 
using these resources by 1990.^^ 

The second trend is more subtle. Distance learn- 
ing is changing educational boundaries — 
boundaries traditionally defined by location and 
by institution. In the pooling oy students and 
teachers, distance learning efforts reconfigure the 
"classroom," No longer bound by the physical space, 
classrooms extend to other students in the same 
district, to other districts, to other States, or even 
across national borders. When this happens, institu- 
tional arrangements necessarily change. Thus, a high 
school course in German may be taught by the local 
high school teacher, the German teacher four dis- 
tricts away, or a university professor. 

The assortment of educational providers, institu- 
tional arrangements, academic subjects, and tech- 
nologies is striking. Boxes throughout this Te\)on 
illuminate Uiis diversity of efforts and interests. The 
balance of the chapter shows more snapshots, and 
highlights many characteristics of current distance 
education efforts. 



Tibia 2-1-^rowth In Salacted Distanca 
Laamlng Pro|acts Batwa^n l9a3-89 

mnrmBOta Di9tanc9 Lmming Pro/^cm 

Earliest operating projects: 1983 
Number of projects: 1983-84--1 
1988-89—17 

Number of courses: 1 983-84^ess than 1 0 courses offered 

1 988-89—1 39 courses offered 
Number of students: l983-84^nfonnation not available 

1988-89—3.869 students 
Number of sites: 1 983'84--4 districts 

1988-89—107 distnds 
Art9 and Sdmat W^conlwmnelng Smvie^ (ASTS) 



Year begun: 
Number of courses 



Number of sites: 
Staff development: 



1 984; pilot program offered in fall of 1 985 
1985-86—1 course offered 
1988-89—7 courses offered 
Number of students: 1 985-86-^33 students 
1988-89—2.500 students 
1985-86—50 districts in 2 States 
1988-89—236 districts in 19 States 
1 985-86— video teaching workshops 
offered 

1988-89-^ programs, each 2.5 hours 



TNNNtwork 

Year begun: 
Number of coursas: 



1985 

1 985-86—1 4 courses offered 
1988-89—25 courses Offered 
Number of students: 1 985-86—350 students 

1988-89-^.000 students 
Number of sites: 1985-86—50 schools in 3 States 

1988'89— 780 schools in 32 States 
Staff development: 1 986-87— offered 400 hours of 
programming yearly 
1988-89— offered 400 hours of 
programming yearly 
Saflllf lbl9eommunlcmtlon9 Eduaition^i Programming 
(STEP) network 
Year begun: 1986 
Numt>er of courses: 1 986-87—5 courses offered 
1988-69—5 courses offered 
Number of students: 1 986-87— 230 students 
1988-89-^55 sudents 
Number of sites: 1 986-87—1 3 school districts m 1 State 
1988-89—58 school districts in 8 States 
Staff development: 1 988-89— offered 20 different programs 
1986-87— offered 2 different programs 

SOURCE Office of Technology Assessment. 1969, from data provided by 
the projects ''Sted aky-^'e 



Where Has Distance Learning Taken Hold? 

Impetus for K-12 distance learning has cor*^ 
primarily from the Nation's rural schools. Shifting 
economic and demographic patterns have left many 



^Some States have completed extensive surveys and assessments of distance icoming activities in K-12 education, others have also prepared ine 
groundwork for either statewide or regional efforts that will begin m the near future See for example. Office of the Superintendent of Public Instrucuon. 
Repon to thi Legislature on Linking for Learntng- K- 12 Edc ational Telecommunications Plan (Olympia. WA: December 1988), Michigan State Board 
of Education, Inven^ry of Instruction^ Telecommunications Systems in Michigan (Lansing. MI: March 1989), and Ibxas Education Agency, 1988-2000 
Long-Range Plan, r Technology (Austin, TX: December 1988). 

iNaticnaJ Governors* Associauon, Results in Education 1988 (Washington, DC: 1988). 

^See ch. 5. See also State and local activities profiled in app A 

lOJeannc Hayes, Quality Education Data, Inc., personal communicauon, August 1989. from data collected in the QED 1989-90 Technology Trends 
Survey. Quality Education Dau. Inc.. Microcomputer and Video Purchasing and Usage Plans. 1989-90 School Year (Denver, CO: 1989). 
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small and rural schools with declining student 
populations and even more limited financial and 
instructional resources. At the same time, States 
have increased requirements for curriculum, gradua- 
tion, and teacher training, and colleges and universi- 
ties have toughened entrance requirements. Solu- 
tions such as school consolidadon or transporting 
students or teachers have often been stretched to 
their geographic limits; the5;e approaches are also 
disruptive and politically unpopular. The local 
school is the heart of the community in most rural 
areas. If the community is to thrive and grow, so too 
must the school Increasingly, small rural schools 
have turned to distance learning as a way of keeping 
their local character while still offering students a 
range of educational reso^orces. (See chapter 5, box 
5-C.) 

Mismatches between student needs and qualified 
teachers are not limited to rural schools. Large urban 
school districts also face problems hiring qualified 
teachers in fields such as English as a second 
language, special education, and advanced mathe- 
matics and science. In addition, urban districts also 
face problenM regarding parental involvement, 
cultural relations, and staff development and train- 
ing. Suburban and urban districts are beginning to 
look to distance learning to meet some of these 
needs. Distance learning, once perceived as a 
ruource for the geographically isolated school, is 
becoming a solution for overcoming other educa- 
tional deficiencies. 

Who Is Being Served? 

Grades 9 to 12 

Many students served by video-based distance 
learning today are high school students taking 
courses to fill graduation or college entrance require- 
ments that their schools cannot provide on site. 
Many schools cannot afford to hire teachers for 
calculus c • French if only five or six students will 
take the class; other schools cannot convince teach- 
ers qualified in these subjects to live in their pan of 
the country. 



Gifted and Talented Students — A large portion 
of the secondary school students receiving distance 
instruction today are academically gifted and tal- 
ented students — Uiose whom teachers feel can 
"handle" the unique circumstances of being taught 
by a teacher outside the classroom. These students 
are likely to be more self-motivated, and thus may 
not even need to have an adult in the classroom to 
keep them on task. It has been assumed (although 
empirical evidence is sparse) that distance learning 
courses typically require more mature and motivated 
students in order to be effective.** Interaction with 
the teacher is changed, and more responsibility is 
placed on the learner. Those not committed may find 
it difficuh to keep up. 

Underserved and Disadvantaged Students — ^The 
Federal Star Schools Program requires that at least 
50 percent of funding for projects serve education- 
ally disadvantaged students and schools. This 
commitment has spurred the growing trend for 
distance learning systems to reach these popula- 
tions. Some States receive an interactive distance 
learning cumculum through the Star Schools Pro- 
gram. (See box 2-A.) Other systems have long had 
as a goal providing instruction to culturally isolated 
or economically disadvantaged populations. Activi- 
ties supported by the Bureau of Indian Affairs (BIA) 
and by the State of Alaska, for example, reach 
underserved populations on Native American reser- 
vations and in remote Native Alaskan villages, 
respectively. Although few homebound and physi- 
cally handicapped students currently have access, 
they are ideal candidates for interactive distance 
education. Tblecommunications learning opportuni- 
ties could be extended to other groups of learners 
who, for a variety of reasons, are educationally 
disadvantaged or culturally or physically isolated. 

Grades K to 8 

Very young students have also begun to benefit 
from distance learning technologies. In the lower 
grades, classroom teachers often use enrichment 
materials provided via telecommunications. Public 
television stations have bee:: offering insuiictional 



* ^Sec the section, **ls Distance Lcanung Effective?" later in this chapter. Because distance learning has been used so effectively with adult learners, 
and is only now being tested with learners who may not be self-moUvated. many pcut^Ir assume that such maturity is necessary for a student if distance 
learaing ii to succeed. Little bard evidence for this conclusion exists; it is possible that as uiaiance learning is apphcd more to at-nsk students, and 
instructional design is improved to overcome the barriers of geography or culture inherent in the process, su-h instrucUonal methods could be even more 
beoeflcial for students who do not meet the characteristics of the adult learner. Sec A.W. Bates. "Tfclevision. Learning and Distance Education." Journai 
of EducationaiTechnology, voi. 14. No. 3. 1988. pp. 213-225 

'^r discussion of the various kinds of isolation that distance leammg can overcome, sec Jason Ohier . University of Alaska Southeast. "Distance 
Education and the Transformation of Schooling' Living and Learning m the Information Age " OTA contractor icpon. May 1989. 
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Box 2-A — The Star Schools Program in Mississippi 

Significant Federal resources, as well as some State and local resources, are flowing into Mississippi for 
distance teaming. Three of the four projects funded under the Federal Star Schools Program serve Mississippi. Two 
universities, the State education agency, and the State educational television network are partners in the Star Schools 
consortia. A total of 1 12 schools in the State will be served by the Star Schools grantees (Midlands Consortium, 
TI-IN United Star Network, and Satellite Educational Resources Consortium— SERC) in 1989-90; another SO 
schools will be added using second-year Star Schools funding. This interest in Mississippi is due, in part, to the 
requirenients of the Star Schools legislation that at least SO percent of the funds serve Chapter 1 -eligible s'^hooi 
districts and the educationally underserved. All of Mississippi's 1S2 school districts are Chapter 1-eligible. 

The Midlands Consortium, through its Mississippi partner, the University of Mississippi, is concentrating 
efforts in three areas: placing satellite downlinks and associated equipment in schools, training school personnel 
in the uae of the technology, and conducting research and evaluation. Sixty-five schools received downlinks through 
Jie Consortium and 100 teacher/facilitators from these schools participated in training woricshops in July 1989. 
Three research projects on satellite-based distance education are in im>gress.' 

One of the partners in the TI-IN Network, Mississippi State University, is producing teacher inservice courses 
in mathematics and science, taking advantage of the university's noted strength in science and engineering. In 
addition, Missisuppi teachers will be able to take courses or institutes in teaching junior high science. Earth 
sciences, theory of equations, and physics that will be offered throughout the nationwide TI-IN Network during the 
1989-90 school year. The Star Schools TI-IN fiznding also supported the installation of 33 satellite downlinks at 
schools in tiie SttUe; another 25 schools will receive equipment through the second-year grant. 

SERC partners include the Mississippi State Department of Education and the Mississippi Authority for 
Educational Ikle vision. SERC has placed satellite dowmlinks in 14 schools in Mississippi. SERC o^ered courses 
to selected schools in die 1 988-89 school year as a pilot test, and will offer expanded classes and staff development 
in 1989-90. 

Anodier factor in the Mississippi picture is the aggressive educational reform effort under way in the State. 
Major components of that effort include full-day, statewide kindergarten, teacher aids for K-3 classes, and new 
procedures for school accreditation, teacher certification, staff development, and teacher evaluation.^ Governor Ray 
Mabus is expected to announce another package of educational reforms including a proposal for a statewide 
Instructional Television Fixed Service system. 

The State Department of Education plans to evaluate distance learning outcomes. If proven elective, distance 
delivery of classes may affect key elements of the State refor - Jorts. For example, the State has emphasized raising 
standards for schools through performance-based accreditation reviews. This has created pressures to close many 
small high schools that are unable to offer the fiill range of courses required by State reforms. If distance delivery 
of classes proves effective, consolidation may not be needed. 

The State Superintendent of Education's office and the Star Schu)ls grantees solicited written commitments 
for the term of the grants from all the local school boards with distance learning sites. Local commitment is crucial 
for ensuring the survival of these projects. However, it is unclear whetiier all the Star School sites will be able to 
fiind distance learning once the Federal subsidies disi^ar.^ 

One of the orimary objectives of the Star Schools legislation was to serve disadvantaged students like those 
in Mississippi. Mississippi's experience with Star Schools may demonstrate interactive distance learning's capacity 
to offer important edtxational opportunities to students from resource-poor homes and communities. It will be 
important to follow the progress of these three different efforts, and to study the dynamics of Federal investments 
in distance leaning in a State with both a commitment to educational reform and significant educational 
deficiencies. 



^Roben A. Young* director. Office of Distance Learnings University of Mississippi, testimony before the Senate Subcommittee on 
Bduc«k», Ans, and Humanities of the Committee on Labor and Human Resources, Apr. 27, 1989. 

20km E Ray, Special Aasisunt to the Oovemor, testimony before the Senate Subconmittee on Educiuon, Arts, and Humanities of the 
Oonmiitiee oo Labcr and Human Reaources, Apr. 27, 1989. 

^Pst1bske.OfHceoftheStateSuperintendemofEducation,Mississ' piP partmentofbducation. personal communication. August 1989. 
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Youthful offenders can rooeive high school courses 
otherwise unavailable to them while incarcerated. This 

young man in Pennsylvania's North Central Secure 
Treatment Unit is taking a computer programming course 
sent via audiographics from Danville High School. 



television for niany years for these students and 
others,*^ 5-2-7 Contact. The Voyage of the MimL and 
The Big A are just three of the many products for the 
K-8 audience broadcast or delivered by satellite by 
Public Broadcasting Service (PBS)-member sta- 
tions. Some providers offer special events such as 
the Jason Project (see chapter K box 1-C), and 
continuing video seminars by working scientists 
who meet with students through the Talcott Moun- 
tain Science Center program. On the Shoulders of 
Giants, More and more activities are being directed 
to these students. 



Educators 

In addition to student needs, local school districts 
and Stales recognize the role of distance learning 
technologies for staff development programs and 
teacher inservice training. Often, teachers and ad- 
ministrators must travel hundreds of miles in order 
to attend classes, seminars, and workshops. The 
time, effort, and expense of travel limit opportunities 
for professional interaction. Just as distance learning 
offers a way to bring information, enrichment, and 
instruction to students, so can the needs of educators 
be served. In addition to video teleconferences, 
computer networks and computer conferencing give 
teachers and administrators a way to communicate 
with colleagues and obtain course materials. One of 
the largest of these is the Ag Ed Network, an 
agricultural database service that links schools in 18 
Slates, and gives teachers access to more than 1,200 
lessons and projects, Tfeachers using this service 
reach over 28,000 vocational-agricultural students 
in all 50 Slates,'^ Tfeachers in HI A schools receive 
staff development programming through the Eastern 
Navajo Agency Netwoiic.*^ 

Many of the multislate video-based providers 
have extended their inservice training and staff 
development offerings dramatically in recent years, 
(See again table 2-1.) The effectiveness research on 
distance learning has concentrated on adult learners 
and training activities, and has shown that distance- 
delivered education is usually as effective as face-to- 
face instruction, Ttachers and school personnel are 
well suited to distance learning. (Chapter 4 discusses 
in greater detail the uses of distance learning by and 
for teachers.) 

Community Members 

Tfelecommunications systems that link elemen- 
tary and secondary schools during the day can serve 
other community members in the evenings and on 
weekends. Other communities of learners are 
reached through systems and programming provided 
by or through universities and other educational 
institutions (e,g„ museums, libraries, and commu- 
nity centers). In rural communities, especially, the 



. ^^^^ Broadcasting Service (PBS) and ihcir member siauons have been providing insiruciional programming for all grades since PBS ' founding 

in i9q9. 

*<"Online Ditabasc Aid lo Vo-Ag Education. * THE Journal, vol 16, No. 5, December/January 1988/1989. p 38. 

'5Thc net v^rk is operated by the University of New Mexico s Center for Tkchnology and Education under a contract with the Bureau of Indian Affairs 
Piui Resia, director. Center for Technology and EducaUon, University of New Mexico* personal communicauon, August 1989. 
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development of advanced telecommunications and 
information systems for both education and eco- 
nomic development are helping rural areas remain 
competitive with their more information-rich urban 
counterparts. 

Kirkwrood Community College in Iowa, besides 
providing high school and college credit courses, 
offers continuing education classes 2 evenings ]:)er 
week, and training for business and industry. Pro- 
gramming is determined by a local business advi- 
sory committee. The Kirkwood network has also 
been used for community service programs, such as 
updates by area legislators on State and Federal 
legislative issues, and information on crop diversifi- 
cation and financial planning for farmers.'^ 

Some school districts and States have joined 
resources with universities, government bodies, and 
others when planning systems to share start-up and 
installation costs. Maine is installing a two-way 
video-based community college system utilizing the 
State universities, extension sites, and all the State 
high schools. Programming will originate from 
university sites for secondary, undergraduate, con- 
tinuing, and vocational education; learners will be 
able to use the various downlink sites for multiple 
types of course offerings. (See chapter 5, box 5-A.) 

What Is Being Delivered? 

Whole Courses 

The primary use of video-based distance learning 
technologies has been to provide courses not availa- 
ble to schools due to geographic isolation or other 
limitations. Most of the need is in foreign languages, 
mathematics and science, and humanities; table 2-2 
lists some of the most frequently offered courses.**^ 

Many classes and enrichment activities are video- 
taped, even if the students view the sessions live. 
The opportunity to review complicated material and 
ask further questions has proven valuable. The 
videocassette recorder (VCR) is a familiar technol- 
ogy to most teachers and is widely used in the 



classroom. Although not part of the interactive 
environment per se, the VCR is a critical and 
ubiquitous element of technology m the class- 
room. 

Partial Course Materials 

Students also receive ''modules" or ''units" that 
are integrated into the curriculum. For example, 
distance learning modules supported under the 
Technical Education Research Centers (TERC) Star 
Schools project encourage students to collect and 
analyze scientific data, and compare it with that 
gathered by students across the country. Topics 
include the study of radon, acid rain, and weather. 
The Jason Project developed mathematics, science, 
and social science curriculum for grades 4 to 12 to 
accompany the live exploration of the Mediterra- 
nean sea bottom. Partial course delivery is a 
promising area for innovation in distance learning. 
Reforms in science and mathematics education, 
particularly, call for more experiences for students 
with hands-on activities and cooperative learning; 
distance educauon may grow to meet these chal- 
lenges. 

Enrichment Materials 

More and more students receive enrichment 
activities delivered by distance education technolo- 
gies. These activities are generally one-time-only 
presentations designed to inform students (and 
teachers) on a particular topic. Some are live and 
interactive, although many schools tape such materi- 
als to use at their convenience. In 1989, the Satellite 
Educational Resources Consortium (SERC) offered 
six science, technology and society seminars to over 
18,(XX) high school students. Public television sta- 
tions and independent producers generate a large 
body of programs that are used as enrichment 
materials. The Tfeleleaming Project takes its stu- 
dents on "electronic field trips," telephone confer- 
ence calls to outside authorities, or other classrooms. 
(See chapter 1, box 1-B.) 



^^Rich Gross, dein of Iblccommunicaiions. Kirkwood Community Coiicge, "The [mpact of Educational Telecommunications — Some Observations," 
unpublished document. May 1989. pp. 34. 

^'University of Maine at Augusta. Community College of Maine Newsletter, vol. 1. No. J. March 1989 

^*The emphasis noted in table 2-2 is reinforced by a survey of representative distncts conducted by Quality Educauon Data QED's survey of what 
whole courses were being offered m video-based distance learning systems, foreign language courses ranlccd first, followed by mathematics, social 
studies, computer sciences, and science. When QED's more detailed categories are combined to match table 2-2 's breakdown, the figures arc very 
comparable. Quality Education Dma. op. cit , footnote 10. 

^^Quality Educauon Datarepons that there are 191,000 VCRs in elementdry and secondary schools in the United States, or 2 4 per school. Quality 
Education Dau. Inc., 1989-90 Catalog of Educational Mailing Lists and Markeiing Services (Denver. CO 1989) 
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Foreign languages 
(119)5 



Spanish (38) 
French (26) 
Qerman(26) 
Latin(12) 
Japanese (5) 
Qreek(4) 
Russian (4) 
Chinese (3) 
1(1) 



Mathematics and 
science (110) 



Humanities (69) 



Poiiticai science 
and history (19) 



English (28) 
Art/art history (7) 
Composition (7) 
Literature (7) 
Communications (4) 
Humanities (4) 
Education (3) 
Joumalism/media (3) 
Theater arts (3) 
Music (2) 
Philosophy (1) 



Business and 
economics (16) 



Vocational 
education (9) 



Social studies (8) 



Accounting (8) 
Economics (7) 
Sales/marketing (1) 



Shorthand (7) 
Electronics (1) 
Home economics (1) 



Social studies (4) 
Geography (2) 
American studies (1) 
Chinese culture (1) 



Calculus ( 1 7) English (28) History ( 1 1 ) 
Mathematics (12) Art/art history (7) Law (5) 
Psychology/ Coniposition (7) Government/ 
sociology (12) Literature (7) politics (3) 
Scienc8(ii) 
Physics (9) 
Computers (6) 
Tngonometry (6) 
Algebra (5) 
Astronomy (4) 
Pre-calculus (4) 
Statistics (4) 
Chemistry (3) 
Health (3) 
Technology (3) 
Geology (2) 
Anatomy (1) 
Biology (1) 
Biomedics(l) 
Anthropology (1) 
Elenientary analysis (1) 
Entomology (1) 
Fish and wildlife (1) 
Marine science (i) 
Physical science (1) 

* frS^*!2toT?00^!^^^ ""^^"^ ^® '"^•^ m the distance learning projects in Appendix A Note that these classes are not of equal size, each dass could ha 

b Numbers thrt appMr in parenthesis represent the total number of courses ottered under a general subject heading 
SOURCE. Offict of lechnology Assessment. 19B9 
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Training and StafT Development 

Ttachcrs and educators are using distance learn- 
ing systems installed in their schools and districts for 
seminars, college-level courses, workshops, and 
certifit ation classes Some school districts have 
made administrative snd professional interac tion the 
primary focus of their systems. The Los Angeles 
Educational Tfeleconrmiunications Network (ETN), 
run by the Los Angeles County Office of Education, 
broadcasts exclusively staff development activities 
via satellite to most county schools. ETN has been 
a leader in statewide staff development efforts, 
which arc critical to the curriculum reform effort in 
California, (See chapter 4, box 4-CO Although few 
of the video-based systems are instal^ec* f)rimarily to 
serve teachers and staff, almost all qu.^kly see the 
utility of this technology for professional develop- 
ment. All the large providers have xtcnsive offer- 
ings in staff development and 'nservice training. 

Student and Professional Communications 

Students and teachers using telecommunications 
technology can also reach outside information, 
people, and resources on their own. Students tap into 
databases, use homework hotlines, and participate in 
electronic conferencing with their peers. More than 
6,000 schools have the modems neces ary to com- 
municate using computers,^^ AT&T's Long Dis- 
tance Learning Network, in pilot projects, connects 
students in grades 3 to 12 in "Learning Circles," 
where they can discuss and learn about specific 
topics such as food, writing, and culture. The main 
thrust is to encourage students to work cooperatively 
on specific projects in key curriculum areas.^* Many 
otner projects expand the opportunities for student 
communications with their peers. Videoconfer- 
encing and computer networking linked students 
from different countries in the Kids Interactive 
Tt'ecommunicalions Project by Satellite. (See box 
2-B,) 

Tfeachers are using computer networks to mcrease 
professional contact with their peers, exchange 



curriculum materials and classroom ideas, and 
access databases and information sources. Science 
teachers in New Jersey are using telecommunica- 
tions to share resources and support. Tfeachers attend 
workshops every 6 weeks, and between workshops 
they use electronic mail and computer conferences 
to share curricular ideas and self-developed materi- 
als such as laboratory exercises and activity sheets. 

How An Educational Materials 
Being Delivered? 

The primary use of ue distance learning technolo- 
gies available today has been to replicate the 
experience of face-to-face instruction. The charac- 
teristics of traditional instruction retained are in- 
struction in the present (live), and teacher-student 
and student-student exchange (interaction). These 
qualities distinguish this application of educational 
technology from previous attempts, oarticularly 
educational television, where interactivity was virtu- 
ally impossible. 

Live experiences can heighten the interest of 
many students and sharpen the classroom activity by 
demanding that teacher and student be ready when 
progranuning begins. This demand of tTmeliness can 
also work as a disadvantage; for example, schoDl 
districts' bell schedules often conflict. For program- 
ming across districts, this can be a significant 
sticking point. 

Live *th Interaction 

Interacting with the teleteacher is the key ingredi- 
ent in recreating the traditional instructional model. 
Whether live or delayed, interaction with the instruc- 
tor is considered by many as a necessary condition 
for successful distance educat'.on,^^ In many of 
today's systems, interactivity oetween ceacher and 
students is accomplished via telephone. The video 
image of the teacher is seen in the classroom, but the 
teacher cannot see the students in the respective 
classrooms; this arrangement is known as one-way 
video and two-way audio. Many of the larger 



2^TA. op cil.. footnote 5. p. 192. It is unclear, however, how many of these modems are being used by students or for uses other than the 
administrative communication of data 

21 Margaret Riel, "Cooperative Learn mg Acioss Classrooms m Electronic Learning Circles/' paper presented at the American Educational Research 
Association .Annual Meeting. San Francisco. CA. Mar 27-31. 1989 

^^Howard Kimmel et al., "Compulenzcd Collaborauon. Taking Ikachers Out of Isolation Computin » Teachen November 1987. vol 15. No 3, pp. 
36-38, 

23Scc, for example, the OTA ca.^'« studies of disiance learning in Barker, op cii.. footnote 6 Sec also Wag^iier, op cit . footnote 1 . Bennett H Bemian. 
InlcmaiionaJ Center for Information IKhnologics. Washington, DC. "Matching the Distance Lcam:ng Mediun to the Message": and Desmond Keegan. 
Kensington Park College. Adelaide. Australia. "A Theory for Distance Education From Pctci s to Peters." papers presented at the American Symposium 
on Research in Distance Education. Pennsylvania State University, July 24-27, ^988 
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Box 2-B^-4ads Interaciive Telecommunications Project by Satellite 

Tht 1986 Chernobyl nuclear accident may have been just a story on the news for American students, but for 
European young people living downwind of the disaster, it was a terrifying reality that meant contaminated fields 
and poisoned food. Many of diese students remain skeptical about nuclear power. This is one of the lessons 
Arncncan dghth grade students learned when they talked live via satellite with students in Karlsruhe, West 
Oennany. Thanks to a unique consortium involving public secondary schools, higher education, and private 
industry, on June 1, 1989 smdents from three Massachusetts middle schools met with their West German peers to 
discuss nuclear power, toxic waste disposal, alternative energy sources, rock and roll, and other global issues. 

The 90>minute teleconfeience was the product of months of work and cooperation between the American 
sdiods, the University of Lowell, the Massachusetts Corpor ion for Educational Telecommunications (MCET), 
Massachusetts Educational Television, German educators, and the Digital Equipment Corp. (DEC). Together they 
fonned a coof erative international telecc imunications partnership, the Kids Interactive Tfelecommunications 
Project by Satellite (KTi^ES). 

cr.^^!^ launched by a professor at the University of Lowell. Through MCET he approached the manager 
of DEC s corpmte video network with a proposal: "Why not use installed corporate telecommunications capacity 
to help kids explore important curricular content in a cross-cultural setting?"^ DEC agreed to make available its 
two-way international network. DEC also loaied VTIOO terminals and computers to the students and teachers in 
Lowell, Dracut, and Chelmsford schools, and to one of the German teachers, so they could c :nmunicate 
electronically throughout the school year prior to the broadcast. 

Staff from the University of Lowell's College of Education worked with local teachers to develop curriculum 
and to offer training in the use of two-way television. To prepare for the international videoconference, KFTES 
^sored bi-weekly environmental science classes on the University's Instructional Networic, a fully interactive 
two-way television facility that connects schools in seven towns to the four university campuses. The student? 'vrote 
to their German peers. The American schools also took field trips to each of the other schools. Project staff found 
that the cultural stereotypes between the inner city, suburban, am^ rural schools were just as large as the stereotypes 
benv^n American and West German students.^ 

The path from project startup to die June 1 teleconference was not a smooth one. The most serious problem 
centered on the lack of resources for curriculum development and training. Although the in-kind value of DEC's 
combined with personnel time from the university and other participating organizations, exceeded 
$100,000, there were virtually no funds for teacher release time, materials, or consultant help. Support of this type 
is critical for long-term success. 

When the day o: uie teleconference finally came, the serious moments were balanced with light ones. Students 
on both Sides of the Atlantic started off a bit nervously, but quicUy relaxed when the American side played a rap 
video, complete with a grafitti-ridden school yard setting and break dancing. The German group then plavd a video 
Of their schoors rock band, while the American host, a local television metewologist, danced with a student to the 
universal language of rock. But serious discussion of issues dominated the teleconference, and the students' 
preparation on the tofics of energy and the environment was evident in their questions to one another. Students 
learned that pollution problems are similar in both countries, citing too many cars and airplanes, not enough 
recycling, and pesti ;ides as common problems. Still, when they took a straw vote for or against nuclc&r energy, the 
American students voted about 90 percent in favor, the German majority voted against, reflecting Chemobyrs 

Future videoconferences will explore other curriculum-related tiiemes, expand the number of participating 
school sites through Massachusetts Educational, "felevision facilities, and involve museums, libraries, and 
community centers as well. KITES also hopes to create links with other Western European, Asian, Eastern Block, 
and Third Worid nations. KITES's goal is to give smdents die tools and knowledge they need to communica** in 
the global community that they will inherit. 

1 John UBifon, coordinttor and associate professor. Kids Interactive Tfclecommunications Project by Satellite. Univcrsitv of Lowell MA 
personal communication, July 1989. 

^David Singer, "American and W. German Students Trade Ideas Live," Minuteman, Bedford, MA, June 8, 1989, p. 9 
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Massachusetts students gather at Digital Equipment Corp.'s television studios to discuss global issues with their 

counterparts in Germany 



video-based providers are using this model, includ- 
ing Satellite Tfelecomriunications Educational Pro- 
gramming (STEP), Oklahoma State University, and 
SERC. 

Other systems add two-way video or graphics 
interactivity to the almost universal two-way audio. 
The Pennsylvania Tfeleteaching Project uses two- 
way corrputer hookups along with two-way audio to 
student- teach classes in North Dakota and other 
States. This audiographics system is a less expensive 



alternative to video-based distance learning, which 
allows the teacher and student to converse through 
the computer keyboards as well as on the telephone 
line. 

Two-way video, found usually in small, multidis- 
trict systems, is the closest imitation of the tradi- 
tional classroom that present technology allows. The 
Shar-Ed Video Network, linking four school dis- 
tricts in the Oklahoma Panhandle, is one example. 
(See box 2-C.) Minnesota has a number of systems 
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Box I^-^anhandle Shar-Ed Video Network 

The Coahoma Panhandle, a remote, sparsely populated area that inspired John Steinbeck's novel. The Grapes 
cf Wrath, seems an unlikely site for a two-way, full*motion, state-of-the-art fiber optic television network. 
Kev^itheless, this area, once described as "no man*s lai-.'^ " illustrates how distance leartjing technologies can assist 
r»!jsc schools most in need of resources, through cooperative efforts of local businesses and schools. The system 
allows districts to share teachers electronically and expand high school credit course offerings, provide inservice 
truning to teachers, hold administrative meetings, and provide community education programs for local residents. 

Located in the eastern end of the Panhandle, Beaver County includes four school districts that serve students 
spread over long distances. The Beaver School District has 5 19 K- 12 students coming from a 426-square-mile area; 
Fdrgan has 191 students across 397 5<;iiare-mi!cs; Balko has 159 students across 3 )5 square-miles; and Hupin has 
420 students within a 303-square-mile area. The education^ problems feced by Beaver County schools are typical 
of small isolated school districts. It is almost impossible to offer advanced courses and specialized subjects on a 
regular basis. In the past* these kinds of courses, if offered at all, were provided in alternate years. In addition, low 
student enrollment made it prohiUtively expensive for each school to employ a full-time certified instructor, even 
if one could be found. Attempts to fill the need with "circuit riding" or traveling teachers were not succeeding. Yet 
because of increased higii school gt^duation requirements, higher college entrance requirements, demands for 
courses for gifted students, and eeds to improve staff development, the superintendents agreed that new solutions 
were necessary. As the Forgan school superintendent explained: "Each of the districts in the area has a limited 
number of teachers and a rather restrictive curricula, and not enough State monies to rectify either of these two 
shortcomings. We had to look for new alternatives and for outside funding to help us."^ 

Four years ago. Beaver County superintendents and school board members learned about distance learning 
projects in Wisconsin and Minnesota. They visited projects and hired consultants to analyze site and technical 
requirements, examine alternatives, and plan the system. The four districts, with support from the State Director of 
Rural Education, agreed to seek external funding for a two-way full-motion interactive television system for sharing 
instruction among their schools. They established the Panhandle Shar-Ed Video Network Cooperative, a partnership 
b^iween the four school districts and Panhandle Telecommunications Systems, Inc., a subsidiary of Panhandle 
Iclcphone Cooperative Inc. (PTCI). PTCI is a co-op owned by 4,200 individuals in the three-county Panhandle 
region. According to Ron Strccker of PTCI. the Network is an important factor in keeping the schools open and in 
assuring the economic viabilir; of the region. 

These schools provide education to the children of our memben. If any of the schools ctosed, we knew that 
FTCl would realize a loss in additional customers. So it was in our best interest to see that this did not occur. If 
any of the schools were to ctose then our communities would die. We wanted to keep these communiues alive and 
this factor helped expedite our desire to participate in a joint project.^ 

Tb build their distcmcc learning system, the four superintendents sought outside funding. Grants from the 
Oklahoma Board of Education, the State legisiatLrc, and the Oklahoma Department of Education (Office of Rural 
Education) totaled $190,000. Two Oklahon^a foundations contributed $75,000 each. These funds ($340,000) 
coveixd startup costs: installation of four-strand and eight-strand fiber optic cable between the four schools, the 
tclecomniunications hookujs, and studio classroom equipment (cai» eras, television monitors, microphones, VCRs, 
and facsimile machines). They al«o covered costs of a 5-year lease of the fiber optic lines that are owned and operated 
by PTQ. Districts covered other remodeling costs, including the installation of observation booths so that students 
and teachers would not be disturbed by the onslaught of visitors expected. (Continued on next page.) 



'Doug Rundlc, superintcndeni, Forgan School Distnct. personal communication . in Bruce Barker. Tbxas Tfech Umversiiy "Distance 
Uaming Case Studies," OTA contractor report. June 1989 

^oii SUecker. administr J.or, Panhandle Tblephone Cooperative. Inc . personal communication, in Barker, op cit . footnote 1 



that serve four to :;cvcn districts each with two-way 
video and audio. The capability to transmit signals 
from any of the sites in the system makes it possible 
to originate programming from any local sue. In 
many of the Minnesota projects :his is the case; each 
of the schools offers one class a day to students 
throughoui the system. 



Live With Limited or No Interaction 

Maienals that are broadcast or transmitted live, 
predominantly instructional programs on public 
television stations, are often recorded by teachers or 
schools for previewing before use in the classroom. 
Public broaicasling stations aie a ubiquitous, expe- 
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In its first year (1988-89), the Shar-Ed Network offered four courses among the schools: Art History, Spanish, 
Advanced Placement English, and Accounting II (see figure 2-1). While many miles apart, ch.sses operated as if 
students were side by side: the teacher and students in all sites could see and hear each other simultaneously. No 
class exceeded a total of 20 students, and each receiving class had a classroom facilitator appointed by the principal 
who served as proctor. Television teachers were given one additional preparation period. A 5-percent sala»7 bonus 
is under consideration. Administrators, teachers, and students have been very positive about distance learning. 
Student achievement in courses has been high, and there have been other benefits as well. 

Three years in the making, the Shar-Ed Network offers a way to expand resources for the districts yet maintain 
local control of curriculum, assure high-quality instruction, and keep the local school/community identity intact. 
The greatest tribute to the cooperative approach to the project is the fact that the four school districts have agreed 
on a common bell schedule to alleviate scheduling problems for the interactive video classses. 

Future plans call for expanding the network to link the other eight school districts in the Panhandle and to 
connect Panhandle State University. With the addition of the university, college credit courses and other educational 
services will be offered for students, teachers, and members of the community. 



nc"ced source oi instructional materials tor K-12 
classes 

Some of the distance learning s\ stems have large 
classes or limited time for questions, which results 
in limited interacuvitv between students and teacher 
during the class ume Many of these provider^ offer 
"office hours** whc^n students can call for help, or 
tutor time with the on-site teacher 

Computer Networks 

Although computer conferences are lue e\ents. 
much of the activity on computer networks is on a 
delayed basis Computer networks are being used m 
innovative ways for both student and teacher activ i- 
ues. To encourage a class of wnting-resistant 
seventh graders, a teacher paired her class with a 
class of founh graders in anothei school The classes 
exchanged letters, and ihe big brother/sister relation- 
ships worked to encourage wnting by the seventh 
graders. In a :on\ growing contest between ele- 
mentary scnool students in the L'nited States and 
Canada, data on the height of the corn plants were 
sent through the network every 3 da\s Students also 
used the network to ask scientists about farming 
strategies and to share results with these experts ''^ 
The Interactive Computer Simulation* developed by 
the University of Michigan School of Education 
uses telecommunications to stud\ public affairs, 
such as the Arab-Israeli conflict The university and 
school facilitators guide the students through the 
month-long conflict simulation Students at the sites 
send private dipli)matic messages, press releases. 



Figure 2-1— Panhandle Shar-Ed Video Network 
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Schools in the Shar Ed fiber optic network send and receive 
courses, broadening the curriculum available j all students m 
Beaver County 



-•^L Sihrum ci a) . 'Todav'sTwK." 7/i( ( <7n/'u;/^i,' u)l 15. N.^ S. Ma> l^^KS pp \\-^'^ 

'-Ndntv Roberts i-i a! , Inie^^ratini: Itlcionvnunu dtu>n\ ff\u> idiu aiion (t nglcuixxj ( hffs \J fVcnticc-Hall. in prt-ssi 



ERLC 



38 • Unking for Unrning: A New Course for Education 





lake political and military actions, and hold meet- 
ings. aH through the network.^^ 

Recorded Instructional Materials 

Many maiciials are available only in recorded 
form. Audiovisual materials and filmstrips are older 
media technologies; interactive videodiscs are a 
fast-growing, emerpjng instructional technology. 
Together this category represents the largest use of 
media technologies in education; almost all schools 
use tapes, films, filmstrips, or other media technol- 
ogy.^ Such materials are widely used in both 
traditional and distance education classrooms. 

Current Events Programming 

National surveys have shown a stanling lack of 
awareness on the part of secondary school students 
to politics, world events, and geography, among 
other subjects. In the 1989-90 school year, three 
news programs hoping to address this problem will 
begin programming specifically for schoolchildren. 
The Discovery Channel will offer Assignment: 
Discovery, in two, 25-minute segments each day. 



Eacu day of the week will be dedicated to a uifferent 
topic area.^^ Cable News Network (CNN) will 
produce CNN Newsroom, a 15-minute news and 
information program. Both cable-delivered pro- 
grams will be available to any school that is wired 
for cable; three of the largest cable operators in the 
country have offered to wire schools in their service 
areas at no charge in conjunction with the CNN 
program. 2^ Another company. Whittle Communica- 
tions, is offering Channel One, a' daily satellite- 
delivered news program. Two minutes of the 12- 
minute program will show commercials. In retum 
for showing the program to students, the schools will 
receive a satellite dish, television sets, and other 
requisite equipment free of charge. The admission of 
advertising in public schools has generated a great 
deal of controversy in the educational community.^^^ 

Who Are the Providers? 

Telecommunications technologies make it pos- 
sible to aggregate local, State, regional, and even 
national needs. This aggregation, and the ex- 
panding education and technology needs of 



^^Univcrsiiy of Michigan School of Education, Interactive Communication Simulations Inter- Si hool Computer Mediated Learning Opportunities, 
program mfonnalio.ipackci (Ann Arbor. Ml Apn II 989), and Edgar C Taylor. Jr and Frederick . Goodman. "Compulcr-Mcdialcd Simulations The 
Global Oassroom," Academic Computing, vol 1. No I. spnng 1987. pp 52-56 

2^0ver 86 percent of the elementary and secondary schools in the Uni ted States have at least one VHS VCR. over 50 percent have two or more. Quality 
Educauon Date. Vuieo Purchasing Patterns in Schools (Denver. CO May 1986) 

2«The fivr subject areas are science and technology, social studies, natural sciences, arts and humanities, and world events and contemporary issues 
Mirk Walsh, "Discovery Cable Channel Plans Documentary Programs for School Use." Education Week, vol. 8. No 35. May 24. 1989. p 5 
29*»T\inicr to Launch 'Cr Newsroom* m High Schools." firod^/cflj/zn^. vol 116. No 18. pp 116-117 

3°Scc. for example, pro and con arucles by William S. Rukeyser and Scott D. Thomson in Education Week, sccuon on "On Commercial Ttlevision 
in Schools." vol. 8, No. 26. Mar 22. 1989. pp 25. Also, sec Joe Sharkey. 'W^.ittle Sweetens Schoolroom TV l>lan lo Blunt Criticism of News. Ad 
F(xm»irTheWallStreetJourml,3me9, 1989.p B3. and **In School. Subsidised News Is Worth a Tfcst.T/je A^ew Kc^r/k rimes, cdilorial. Mar. 12. 1989. 
p. E24. 
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schools, has brought a widening array of provid- 
ers to the education market. Many of these 
providers are members of the traditional public 
education conimunity, while others are from the 
private sector. They supply the K-12 community 
with a variety of programming, services, and hard- 
ware. Ibachers and outside experts can be provided 
by other districts, the higher education community, 
or the private sector. Hardware and software compa- 
nies offer program.ming and technical assistance. 
Public and conunercial broadcasting stations, cable 
and local instructional television systems, and local 
or regional telephone compaiiies and satellite dis- 
tributors can provide the means to connect different 
sites. Although most schools will continue to offer 
much of their own instruction, many are likely to 
turn tr outside suppliers to obtain educational and 
telecommunications resources. 

Locrl School Districts 

Many K-12 distance learning projects are locally 
based. Local networks enable schools to pool 
students and teachers, and to maintain the traditional 
involvement and control of local interests in public 
education. In Minnesota, two-way interactive video 
via microwave, cable television. Instructional Tele- 
vision Fixed Service (ITFS), or fiber optic cable 
links districts with one another; by the 1989-90 
school year, one-thirH of all schcol districts in the 
State will be served Dy some form of distance 
learning. Many sites do not have a teacher, facilita- 
tor, or any adult monitor in the remote teaching 
classrooms. A school district in Louisiana uses fiber 
optics to connect parochial school students to 
instructional programming provided by the public 
school's integrated Learning System.^^ The Bis- 
marck, North Dakota school district (the largest 
district in the State) originates Spanish instruction 
for six small rural schools through a network of 
computers and simultaneous telephone conferences. 
Each small school pays part of the salary of the 
teacher in the host school. 

The great appeal of local distance learning proj- 
ects is community control over curriculum and 
instruction. Each district or area uses its own 
teachers, and structures courses and other activities 
to meet conununity needs and fit local standards. For 
many, these are important qualities that larger 
national projects lack. However, the quality of some 



local efforts is resuicted by the availability of 
teachers willing and weil suited to reach over these 
systems. Some projects are undertaken without 
appropriate teacher training or attention to produc- 
tion quality; distance learning can then fall short of 
its potential. 

Regional Education Service Agencies 

Regional education service agencies exist in 
almost every State ahd function to pool local school 
districts' resources to address common needs. Many 
local disuicts have used these agencies to provide 
distance education technology and programming. 
The STEP network in Washington State and the 
Tfeleleaming Project in New York State (see chapter 
1, boxes 1-A and 1-B, respectively) are both 
examples of curriculum provision by regional edu- 
cation service agencies. Ir Connecticut, the Area 
Cooperative Educational Services distance learning 
consortium brings together students from Amity, 
Hamden, Cheshire, New Haven, and North Haven 
high schools. Fiber optics hnk the sites; students are 
offered 14 different classes via two-way video and 
audio transmission. Providing Academics Cost Ef- 
fectively (PACE) is a cooperative interactive televi- 
sion effort spearheaded by the Cheboygan -Otsego- 
Presque Isle Intermediate School District (ISD) in 
northern Michigan. Expansion plans (using fiber, 
ITFS, and cable) to reach all districts within the ISD, 
and the Charlevoix-Emmet ISD, are under way.^^ 
Like local school district projects noted above, 
distance learning efforts produced by regional edu- 
cation service agencies are positioned to be particu- 
larly responsive to local needs and interests. 

States 

The Slate role in K-12 distance education is 
critical in developing infrastructure, providing fund- 
ing for projects, and promulgating pjjnies and 
regulations guiding development for distance learn- 
ing programming. (See chapter 5.) Few States are 
providing programming for students; more are using 
their statewide systems to deliver teacher training. 
Noth Carolina, for example, produced short courses 
and full cou'-ses for their teachers. (See chapter 5, 
box 5-A.) Kentucky is presently constructing a 
statewide satellite system, with a downlink at each 
of the more than 1,300 elementary and secondary 
schools in the State. 



3iAngcli Miclkc et al., "Tkaching at the Speed of Lighi: The Fibcr-Opuc Connecuon/* TH E Journal, vol. 16. No 8, Ar 1989. p^^ 77-78 
32Chcboygan-Oiscgo-Prcsque Isle Intenncdiaie School Distnci, "PACE Informauon Manual." unpublished document. Jan I. 1989 
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PMacnm-KLCS-Chmintl 56. LA OnlM School Ditlna 

The Los Angeles Unified School District offers a Homework Hotline over its educational television station. 
After school* students call in questions and get to see their problems solved during the broadcast. 



Higher Education 

School districts can also turn to local institutions 
of higher education for programming and telecom- 
munications resources. In many cases, colleges and 
universities have instructional and technology re- 
sources that schools can use. The opportunity for 
these institutions to expand revenues and make 
greater use of existing resources has led to some 
cooperative arrangements with local districts as weU 
as with multistate or national projects, such as the 
Star Schools projects. 

The Rochester Institute of Tfechnology in New 
York State uses audiographics and other technolo- 
gies to bring its instructors to local schools that pool 
money to pay the professors' salaries. Some of these 



classes are dual credil classes, allowing students to 
receive college credit while still in high school.^^ 
Western Montana College created the Big Sky 
Tfelegraph Network, a computer network linking 1 14 
one-room schools, librarians, and others throughout 
the State. Ibachers share ideas, answer questions, 
request software and library books, and take classes 
over the network; students and economic develop- 
ment specialists are also using the system. 

Colleges and universities see these arrangements 
as an effective wa> to recruit students to the 
institution and to increase the preparedness of new 
students. The benefits for local schools include 
access to a wider array of educational and technical 
resources, including experts in various fields of 



^^Susan M. Rogers* dirci tor. Distance Learning Projects. Rochester Insutute of Ifcchnology. personal communication. April 1989. 
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study, and a greater breadth and depth of educational 
materials. 

Public Television 

PBS and public television stations around the 
country reach 94 percent of American households 
and can be received by schools that serve 29 million 
students.^ Since its inception in 1969, PBS has been 
broadcasting and delivering by satellite enrichment 
programming^ teacher teleconferences, documenta- 
ries, and one-way courses to schools. Familiar fare, 
such as Sesame Street and 5-2-7 Contact, is regularly 
incorponited in^o classroom instruction; Nova and 
National Geographic Specials, among other docu 
mentary programming, are also used by teachers 
throughout the country. PBS often provides print 
and other support materials to accompany its educa- 
tional programming. Tfeachers can expand their 
science curriculum by using The Voyage of the Mimi 
series and accompanying text and software in 
secondary school science classes. Professional 
development programming has been greatly ex- 
panded in recent years; many live teleconferences 
are held each year, and PBS' Education Clearing- 
house offers professional development video pro- 
grams through "Video File."^^ 

Future PBS education -related efforts include the 
"Education Pip)eline," a project being tested that will 
deliver via satellite educational software, text, and 
teacher guide?, and handouts that accompany in- 
structional programming. PBS also offers an exten- 
sive range of one-way live courses for college c^dit 
through the Adult Learning Service. 

Individual public television stations are also 
involved in distance education. WHRO, a public 
television station in Norfolk, Virginia, has extensive 
telecommunications facilities including satellite 
uplinks and downlinks, microwave conections to 
other public television stations around the State, and 
an ITFS system that transmits distance education 
programming to local schools. Nearby, Old Domin- 
irn University (ODD) provides programs from its 



three electronic classrooms to the WHRO network.^'' 
ODU also produced the three-part USA-USSR '^outh 
Summit Teleconference Series, including one inter- 
national teleconference between American and So- 
viet teenagers. Organized to support international 
studies curricula for grades 7 to 12, this teleconfer- 
ence was carried by 155 PBS-member stations.^^ 

Public lelcvision stations and PBS provide a 
significant resource for education in this country 
today. Because of their national focus, and their 
invesunent in and commiunent to broadcast technol • 
ogies, PBS will continue to offer predominantly 
one-way programming, both live and delayed. The 
ubiquity of the public television and public radio 
networks makes them valuable educational provid- 
ers. 

Other Educational Institutions 

Other institutions with public and educational 
outreach responsibilities are involved in distance 
learning. These include museums, laboratories, sci- 
ence centers, and agencies of the Federal Govern- 
ment. The Talcott Mountain Science Center (Con- 
necticut) Sci-STAR satellite program reaches stu- 
dents and teachers in 30 States. The series brings 
experts in such fields as superconductivity and 
planetary exploration into the classroom electroni- 
cally, allowing students at remoie sites to watch live 
experiments, ask questions, and conduct their own 
followup activities inspired by the example of these 
working scientists. The National Aeronautics and 
Space Administration, long a pioneer in distance 
education, currently produces four teleconferences a 
year for teachers on current issues and suggested 
activities related to space science. 

A Note on Provision of 
Content v. Delivery of Content 

In any discussion of providers, especially com- 
mercial providers, it is important to distinguish 
between content for classrooms and services to 
deliver that content. Many organizations that deliver 
an electronic signal to the school do not take part in 



^*U.S Dcpamncm of Commerce, NaUonal Tclecomn>unicaiions and Infonnation Admmistralion, Public Brooi^^z^^nk Coverage in the United States 
(Wishingion. DC: U.S. Govcmincm Prmiing Office, July l989) a ^nitea aiuies 

"Dec Brock, senior vice prcsidcni. Education Services. Public Broadcasting Service (PBS), personal communicaiior . July 1989 The Voyage of the 
Mtnti IS a widely acclaimed scnes targeted to grades four to eight, produced by the Bank Street College of Education PBS docs not produce any programs 
itscu: It obtains and distributes programs from public television stations, independent producers, mt' r^auonal sources, and others Public Broadcasting 
Service. The Voyage of the Mimi." fact sheet. 1988. and Public Broadcasting Service. "Facts About PBS/' unpublished documcnl. January 1988. 

^Public Broadcasung Service. "Elementary/Secondary Service Newsletter." January. July, and September 1989. 

"OTA site visit. March 1989 

'•Chcl Tbmczyk. Elementary/Secondary Service, Public Broadcasting Service, personal communication. July 1989 
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the programming. These include satellite systems 
(satellite owners such as GTE and Hughes), cable 
television systems ^numerous cable operators 
around the country who provide channels for schools 
10 use), and telephone providers (local, independent, 
and long distance telephone companies). Many of 
the providers discussed in the preceding para- 
graphs — local school districts. States, higher educa- 
tion institutions — provide the course content, and 
then contract with one of these service providers to 
transmit their materials to the schools. 

In contrast, other providers control both content 
and delivery method. ITFS licenses, for example, are 
reserved for educational institutions; therefore, in 
most ITFS systems the educational entity creates 
and delivers the instruction. 

The trend is toward combining content and 
delivery. Companies previously serving as delivery 
vendors, such as satellite owner Hughes Aircraft and 
phone companies NYNEX and US West, are at- 
tempting to become content providers.^^ Cable 
providers such as The Learning Channel and Mind 
Extension University create some of the educational 
material and control pan of the delivery of that 
material; satellite providers like Oklahoma State 
University and TI-IN Network do the same. The 
distinction does, however, represent two ends of the 
spectrum of offerings. 

Commercial Providers 

Private sector involvement is increasing rapidly, 
due to many factors. Companies want to expand 
their markets, improve the quality of education of 
their future workers, improve curriculum choices 
and quality, and expand delivery of their services. 
Commercial providers supply programming, equip- 
ment, and technical expertise, althougn providing 
content is prohibited in some cases.^ Some compa- 
nies (for example, some cable television operators) 
are involved in the production as well as the 
distribution of education materials. 



Satellite — One of the first private companies to 
offer courses to local schools was the TI-IN Net- 
work. Started in 1986 through a cooperative arrange- 
ment with Tfexas' Education Service Center, Region 
20, TMN currently offers 25 courses via satellite to 
over 4,(X)0 students at 780 schools in 32 States. PBS 
maintains dedicated transponders on a commercial 
satellite, and transmits hundreds of hours of pro- 
gramming to schools every month. 

Cable — There has been a recent flurry of interest 
in educational programming in the cable industry; 
several individual cable companies are developing 
programming to meet educational needs. The Learn- 
ing Channel, in existence since 1980, produces a 
wide range of programming for high school and 
college students, adults, and teachers. Available to 
an estimated 20,000 schools and 17 million house- 
holds through cable television. The Learning Chan- 
nel offers many complete mathematics, science, and 
literacy courses for secondary school students, 
college credit courses in many subjects, and semi- 
nars on topics such as AIDS and education. Mind 
Extension University, launched in late 1987, is a 
cable television channel dedicated to educational 
programming. Several cable companies have formed 
the Alliance for Cable Education, to better serve this 
expanding marketplace. Although cable installation 
extends to over 80 percent of the country, school 
access is still quite limited, and this v«^ill be one area 
of concern addressed by the Alliance.^* 

Public Telephone Network — Local and regional 
telephone companies serve distance education 
through the transmission of voice, graphics, and data 
over the public network, and the managem. nt of 
dedicated (private) networks for video which are 
carried through public facilities. Loca^ and regional 
telephone companies are prohibited from delivering 
video over the public network at this time because of 
restrictions resulting trom the Cable Act of 1984. 

Computer network projects such as the Physics 
Forum in Massachusetts'*^ and audiographics proj- 



^'Hughcs Aircraft is considering a plan lo provide programming lo grades three to five in inner -ciiy schools via satellite Norman Avrcch, Space and 
Communications Group, Hughes Aircraft Co., personal communication, September 1989 The telepnc?*" companies are f ttively working to remove the 
resthctionu thai prohibit them from providing video on the public network 

^id. 

<i Access to cable services can mean man> thmgs. **Sometunes it means a cable drop has been made near or at the school door, sometimes it means 
a cable is in the vicinity but not at the school property, and frequently it means the school has been wired but the wire runs to one room, such as a library 
or office, and access to the room isn't easy." Lyie Hamilton, manager. Broadcast Services, Nauonal Education Association, personal communication, 
Aug. 21. 1989. Even with access, schools may be limited in their use of cable or other video programming by shortages of television sets and VCRs. 

^^Thc Physics Forum is a network for physics teachers in Massac »*^usctts where teachers can exchange lesson ideas, hold conferences, tap mto test 
banks, and download public domain software. Tbm Viughn, **Don*t Be kdated: Telecommunicate,*' On Cue. vol 1. No. 3, March 1988, pp. 11, 14. 
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ects, such as the Delaware-Chenango Board of 
Cooperative Edi:cational Services (BOCES) Tfele- 
Icaming Project, use public phone lines lo carry 
voice, data, and graphics. Iblephone companies 
have also worked with educational institutions to 
provide telephone lines for video-based distance 
learning. For example, the Long Island BOCES 
project uses a fiber optic private network to provide 
two-way video and audio; the fiberoptic cables used 
are leased from New Yoric Telephone and dedicated 
to the BOCES project. 

Hybrid Organizations and Consortia 

Many distance education providers are really 
combinations of the types mentioned above. The 
Star Schools projects, for example, are required to 
build consortia that bring together local education 
agencies. State departments of education, institu- 
tions of higher education, public television stations, 
and/or private and nonprofit entities. Some or all of 
the members of the consortia provide programming 
for the network as a whole. (See chapter 6 for a 
description of the four Star Schools projects.) Also, 
numerous distance learning systems are run for the 
benefit of different communities of users. The 
Vermont Interactive Television (VIT) project is a 
joint venture of the Vermont State Colleges, Ver- 
mont Department of Education, Vermont Agency of 
Economic Development and Community Affairs, 
Vermont Department of Employment and Training, 
North Country Area Vocational Center, and New 
England Tfelephone. VIT is gradually expanding 
after a successful demonstration year to serve the 
videoconference, training, and instructional needs of 
State agencies, business and industry, vocational 
schools, primary and secondary schools, and higher 
education.^^ 

A Note on Institutional Relationships 
in Distance Learning 

Distance learning has fostered many new institu- 
tional arrangements for the provision of curriculum 
and instructional services. Reasons for this include 
the large start-up costs needed to implement many 
systems. Such costs drive districts and providers to 
seek out others to create economies of scale. Second, 
institutions and people with prior experience in 
distance education are usually outside of the ele- 
mentary and secondary schools. Most often, com- 



munity colleges, universities, business users, and 
business providers are the local or regional experts 
in distance learning provision. Third, the wide 
number of technologies available has brought many 
technology providers, as well as many content 
providers associated with a particular technology 
(e.g., cable television) to the education doorstep. 
Lastly, demands for telecommunications networks 
have emerged in other segments of the community. 
Education has been able to forge partnerships with 
governments, the business community, and others 
with convergent needs; such partnerships can signif- 
icantly reduce the costs of information highways lO 
all. 

New institutional connections expand the domain 
of colleagues and institutional expertise available to 
classroom teachers and local school districts. New 
resources How into a school via distance learning. 
Greater community involvement and commitment 
can be secondary outcomes of expanded roles for 
other players in the schools. 

These very same connections can also create 
significant tensions. Control issues arise along two 
dimensions: control of the content and processes of 
instruction, and control over the telecommunica- 
tions resources necessary for delivery. In the area of 
education policy, issues of certification and local v. 
State control of curriculum become important. 
Business or other groups outside of education may 
expect more say in how the shared resources are used 
in the schools than the local education authority 
deems appropriate. In the telecommunications 
arena, the needs and concerns of the education 
community may be far from the prime concern of 
policymakers. In both arenas, educational leader- 
ship in planning, goal setting, and allocation of 
resources will ultimately determine the quality 
and availability of distance learning. 

How Are Distance Learning Systems 
Being Paid For? 

Funding solutions for distance education are as 
varied as technical solutions. Arizona, for example, 
issued bonds to cover construction costs. The 
Kentucky legislature voted $113 million to install 
satellite dishes on every school in the State, while 
the Iowa legislature authorized $50 million for the 
construction of that Staters educational telecommu- 



^^Vcrmoni Stale Colleges, * 'Vermont Interactive Television Evaluation Report," unpublished document, Sept 27, 1988 By 1992. Vermont Interactive 
Iblevision plans call for 90 percent of the population of the State to be within 25 miles of a transmission ^ite. 
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Do students leam'> More research is needed, but evaluations to date have been encouraging. 



nicalions system. (See chapter 1 , box 1 -A.) The State 
of Connecticut has a grant program for local 
projects. (See chapter 5, box 5-B.) One of the more 
innovative funding solutions is Missouri's tax on 
videotape rentals; revenues are expected to reach $5 
million i;i the first year of the tax. 

For small school districts, the question of funding 
is especially critical, A high school with only 90 or 
100 students cannot afford the thousands of dollars 
it may take to get an effective distance learning 
project into place. In some cases, districts who need 
the systems the most are least able to afford them, 
and outside assistance is required to provide any 
educational services via distance learning. 



Is Distance Learning Effective?^ 

Much of the research on distance learning evalu- 
ates its effectiveness in higher education and busi- 
ness. This efTectiveness literature has been quite 
consistent: when used in business, military train- 
ing, and adult learning, there is no significant 
difference in effectiveness befween distance 
learning and traditional instruction methods, 
and student attitudes are generally positive about 
the experience.'^'' 

This conclusion, however, does not necessarily 
extend to the K> 12 setting. Little research exists that 
specifically addresses K-12 distance education, and 



^This section of the report draws heavily on Moore, op cit.. footnote 2 
^^Ibid.. p. 7, 



ERLC 



Or, 



Chapter 2--Distance Education in Today* s Classrooms • 45 



what does exist is limited in scope and often 
anecdotal. Few long-term evaluations have been 
conducted, partly due to the newness of many 
systems. One review of the literature, for example, 
found 503 documents that related to distance educa- 
tion, of which only 46 examined K-12 applications. 
In addition, there were . . no studies comparing 
effectiveness of instruction across types of popula- 
tion (general K-12, exceptional students), no effec- 
tiveness data comparing different content areas, and 
none comparing the effectiveness of instruction 
using different instructional designs."^ The litera- 
ture regarding the effectiveness of teacher inservice 
and staff development is similarly lacking."*^ The 
literature that is available, however, is enlightening 
for the present and suggests future directions for 
research and evaluation in the field. 



EfTectiveness Studies — 
A Look at the Literature 

Video-based interactive instruction is the distance 
learning format that most closely resembles the 
traditional classroom. This has been the format of 
choice for many distance learning systems. The 
primary effectiveness question asked, then, about 
video-based, interactive distance learning is: "Do 
students learn as much through distance learning as 
through face-to-face instruction?" There are, how- 
ever, other important considerations that go into 
assessing the overall effectiveness of learning sys- 
tems. Some of these outcomes include: 

• learner achievement (the above-noted "pri- 
mary" question), 

• learner perceptions and attitudes, 

• course and curriculum design considerations. 



• inservice training effectiveness, and 

• cost-effectiveness. 

Learner achievement is the primary question 
asked about distance learning: "Do tilt students 
learn as much through distance learning as their 
counterparts in traditional classrooms?" One survey 
of K-12 and adult distance education literature 
suggests that students learn as well in distance 
education programs as they do in regular pro- 
grams."** Iowa's two-way interactive tele* ision 
(TWIT) project found no significant differences 
between the*-^ classes and other sections of the same 
class taugl e-to-face by the same teachers. Daily 
lesson score test scores, grades, and levels of 
participation were comparable for the two groups.^^ 
Similarly, a wide range of elective progamming 
provided from 1983 to 1986 in rural Minnesota 
showed no statistically significant differences in 
achievement by the distant learning students com- 
pared to students in a traditional class.^^ A much 
longer list of evaluations of adult learners indicates 
that delivery of educational programming via tele- 
conferencing is educationally effective.^^ 

Research has also sought to understand learner 
perceptions and attitudes in three areas: assessing 
learner satisfaction with the course; discovering 
perceptions of the technologies' effect on the 
instructor/student interaction; and examining stu- 
dent perceptions of teaching methods. Two surveys 
of K-12 project evaluations reported generally 
positive student attitudes.^^ In one example, the 
Iowa TWIT system reported very positive results: 97 
percent indicated no more problems in the televised 
classes than in traditional classes, and 67 percent 
thought students accepted more responsibility for 
their behavior and learning in televised classes.^^ 
However, a survey of an early satellite project was 



^Wilham D. Eiscrman and David D Wilhams, StateM>ide Evaluanon Report on Productivity Project Studies Related to Improved Use of Technology 
to Extend Educanonal Programs Sub-Report Two Distance Education in Elementary and Secondary Schools A Review of the Literature, ERIC. ED 
291 350 (Logan. UT Wasatch Instuuie for Research and Evaluaiion. 1987). 

^''Moore, op cii.. footnote 2. p. 21 

*8Anne Batey and Richard N. Cowell. Distance Education An Overview, ERIC. ED 278 519 (Portland. OR: Northwest Regional Educational 
Laboratory. 1986) 

*^obcn N. Nclson/*Two-Way Microwave Transmission Consolidates, Improves Education." N/lSSy* Bulletin, vol. 69, No 484. 1985, pp 3842 

sowill Kitchen "Education and Tfelecommumcations- Partners in Progress." ERIC. ED 282 55 1 . tcsumony before the Senate Committee on Labor 
and Human Resources, Mar. 1 1 , 1987 

3 'Moore, op. cit.. footnote 2. pp. 9-12 

'^D. WiHiam Quinn and David D. Williams. Statewide Evaluation Report on Productivity Projeci Studies Related to Improved Use of Technology 
to Extend Educational Program Sub-Report Three Survey of Technology Projects Throughout the United States, ERIC. ED 291 351 (Logan. UT. 
Wisalch Insuiulc for Research and Development, 1987). and Batcy and Cowell, op. cit.. footnote 48. 

^'Nelson, op. cii., footnote 49. 



EMC 



46 • Linking for Learning: A New Course for Education 



generally negative: 65 percent believed their tele- 
vised class to be more difficult than their regular 
classes, and almost 70 percent said they would 
choose a traditional course over a satellite course.^^ 

Many studies of adult learners indicate generally 
positive attitudes toward telecommunications in- 
struction.^^ One study looked at student perceptions 
of teaching behaviors necessary for effective in- 
struction in both conventional and teleconferencing 
instruction. This study found five statistically signif- 
icant factors in effective teleteaching: effective 
teleteachers used students' names, set out clear 
statements of purpose, made use of printed material, 
encouraged discussion, and did not speak in a 
monotone.^^ 

Research in effective course and curriculum 
design has focused on overcoming the differences 
between the distant and local classrooms. One study 
introduced the concept of "teletechniques," a set of 
components taken for granted in face-to-face in- 
struction but not automatically found in distance 
education. These components include the need to 
humanize the teaching experience (create rapport 
with students); encourage participation (ensure in- 
teraction between students, and between students 
and teacher); attend to message style (vary tone of 
voice and volume, using videos and other visual 
aids); and provide regular feedback (monitor student 
interest).^^ Other researchers have applied these 
criteria to effectiveness studies.^^ 

Inservice training is widely offered via telecom- 
munications. Effectiveness research has been very 
limited, but is generally positive. One study of 
teachers being retrained in mathematics instniction 



found the remote learners doing better than the 
face-to- face group.^^ Another controlled study 
found that while a majority of teachers felt the 
teleconferencing instruction was either acceptable or 
preferable, a substantial minority felt it was an 
undesirable method. Both the face-to-face learners 
and the distant learners in this study rated the 
instruction equally effective.^ Distance delivery of 
inservice training, like other forms of training for 
audiences of professionals, is likely to be effective 
if designed well. The literature does not appear to 
fully address special needs of this group of learners. 
Research questions in the future may include atti- 
tude questions, such as whether an audience of 
teachers is inherently critical of such instruction (or 
more inclined to react favorably), or whether such an 
audience feels particularly threatened by the tech- 
nology. 

Assessing cost-efTectiveness of distance educa- 
tion is difficult. Many of the benefits of distance 
learning, such as increasing parental and community 
involvement in the schools and exposing students 
and teachers to new technologies, cannot be quanti- 
fied. Such an analysis requires some comparison 
with another delivery method; many distance educa- 
tion projects exist precisely because there is no other 
method available. Attempting to establish cost- 
effectiveness begs many questions about what 
constitutes effective education, and what value to 
place on results. 

Some economic models have been devised that 
at.-mpt to araly?. costs associated with distance 
learning. Most of these models analyze costs in 



5*Bnicc 0 Barker, 'The Effccis of Lcammg by Saiclhlc on Rural Schools," bRlC. ED 284 693. paper prcicnicd at the Lcammg by Saiclhlc 
Conference, IWsa, OK, Apr. 12-14, 1987 

''J J. Boswell ci al ,"1blelcciure An Expcnmeni tn Remote Ibichin^" .\Jult Leadership, vol 16. No 9. 1968. pr 321-322. 338. D P Hoyi and D 
Frye. Kansas Stale Unjversity . "The Effectiveness of Telccommunjcatjons as an Educational Delivery System." unpfblished manuscript. ERIC. ED 070 
318, 1972; G.R. Chnsiopher, "The Air Force In<;» tute oi Tkchnology — The Air Force Reaches Out Through Media An Update," Teleconferencing and 
Electronic Communications, L Parker and C Olgren (eds ) (Madison. Wl- University of Wisconsin —Extension, Center for Interactive Programs. 1982), 
pp. 343-344, and J. Kruh. "Student Evaluation of Instructional Tkleconfcrcncing," Teletonferencirtg ana Elettromc Convnunuations IL i983, pp 
293-301 

5^B.A Haaland and W.G Newby, "Student Perception of Effective 'ftachmg Behaviors An Examination of Conventional and Teleconference Based 
Instruction." Teleconferencing and Electronic Communications III, 1984. pp 211-217 

'"^L. Parker and M Monson, "Tkletechniques. An Instructional Model for Interactive Tfeleconfercnciiig. * The Directional Design Library, vol 38 
(Englewood Cli.Ts, NJ: Educational Tbchnology Publications. 1980) 

''Jocelyn A. Hezckiah, "Tbletcchniques. A Case Study in Implementation and Evaluauon " Teleconferencing and Electrons Communications V, 
1986. 

5'B.G. Nunley, University of Tkxas, "A Study of the Effectiveness of Telcletturc in the Retraining of Elementary "ftachcrs in Mathematics." 
unpublished doctoral dissertation, 1965. 

*^Joscph M. Kirman and Jack Goldberg. "One Way Tfelevision With Simultaneous Tblcphonc Group Conferencing Using Satellite Maps as a 
Moniloring Device " A Report to tlie Innovative Projects Fund, ERIC, ED 224 460. 1980. 
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business, higher education, and inservice training,^* 
Oi4? suggested approach for K- 1 2 distance education 
is the 'ingredients method. "^^ This method involves 
the ide itification and specification of all relevant 
inputs; a typical list of ingredients would begin with 
personnel, facilities, equipment and materials, ar.d 
in-kind contributions from participating sites.^^ 

Effectiveness Studies — 
A Look at Ongoing Projects 

The research literature provides one look at 
evaluation efforts going on in distance education 
today. Perhaps more useful is a sna^jshot of current 
projects, several of which are ge.ierating unpub- 
lished suT/eys and project evaluations that are 
providing current, localized feedback.^ Examples 
of these unpublished surveys show how existing 
efforts are monitoring and correcting their course. 

A pile ;>roject in Tfexas evaluated three different 
"telecourse" delivery efforts in the :v.ate. This 
pioject had as its goal the development of evaluation 
standards for the future.^^ Both student test results 
and participant reactions were monitored. Student 
test results in the telecourses were equal to or better 
than their counterparts in traditional classes, but 
their perceptions were different. Telecourse stvtdents 
rated their courses as harder, felt they Icamea less, 
felt that asking questions was more difficult, and 
said they needed teacher conferences more often, 

Minnesota conducted a study of the Slate Tfech- 
nology Demonstration Sites; these are a number of 
small projects grouping schools in a single district or 
across districts, using multiple technologies for 
two-way instruction which they call "Interactive 
Tfelevision" (ITV) The study analyzed effects on 



students (attitude, achievement, classroom climate 
ana interaction), on teachers, and on the districts 
Costs were identified, but the evaluation did ao\ 
address issues of cost-effectiveness . . given the 
difficulties associated with fair comparisons of costs 
incurred in ITV programs and costs incurred in 
traditional forms cf schooling. 

Student attitudes were generally favorable after an 
initial adjustment. Only 30 percent of the students 
took ITV classes because that was the only way to 
take the class. Of the students who dropped out of the 
ITV classes, 55 percent indicated that television 
influenced that decision; however, just over 50 
percent of the students dropping these classes said 
they would take another ITV class. Achie 'ement 
data overall showed no significant difference for the 
student population at large. Classroom interactions 
"/ere ineai.ured and reported in this study, and 
showed no difference between ITV and traditional 
classes. ITV magnifies sevL-al things ("dead" time, 
personal and teaching styles, effectiveness of a good 
teacher and weakness of a poor one) but those 
teachers who were highly interactive and involving 
in traditional classrooms were equally successful on 
ITV. 

Tfeacher attitudes were generally favorable toward 
ITV; 75 percent said they would choose to teach 
again on the system. Seventy percent of those 
teachers surveyed believed teaching on ITV required 
them to change their style or method of teaching, 
which was seen as both a problem and an opportu- 
nity. Teachers believed their students liked the ITV 
classes, spent a*' much time on task, and were 
frequently more motivated than traditional class 
students. Surveyed teachers noted that iTV chal- 



^•Sarah Rule ci al . "An Economic Analysis of Inscrvicc Ifeachcr Training." The American Journal of Distance Education, vol 2, No 2, 1988, pp 
12-22: Alin G. Chute and Lcc Balthazar, An Overview of Research an i Development Projects at the AT&T National Teletraining Center (Cincinnaii, 
OH- AT&T Nauonal IWctraming Ccnicr. l988). p 4; Hal Markowiu. 'T.nancial Decision Making— Calculaiing the Cosu, of Distance Education, 
Distance Education, vol. 8. No 2. 1987. RG Showalter. Speaker Telephone Continuing Education for School Personnel Serving Handicapped 
Ch 'Jren: Final Project Report 1981 -82, ERIC. ED 23 1 150 (Indianapolis. IN: Indiana S«tc Department of Public Instniction, Indianapolis Division 
of Special Education. 1983); Chnstopher. op. cit.. footnote 55 

•^^Ri^nard Clark. University of Southern California. "Evaluating D stance Learning Uchnology." C i. * conti actor report. May 1989, pp 20-24. 

^Hcmy Uvm,CostEffectivenes5 /\ />r/mfr( Beverly Hills. CA Sage Publications. 1983); and Henry Uvin. Stanford University. The Economics 
of Computer- Assisted Instrucuon." unpublished manuscript. May i988. p, 3. For a broader discussion of cost -effectiveness, sec OTA. op cit . footnote 
5.pp 74-83. 

"A look at the list of distance learning projects in this report (app. A.), reveals a limited number of these evaluative efforts to daie Most resources 
are bcmg conuniucd to inmicdiate implementation of systems, e.g , hard ware purchases and teacher training One explanation for this is that the needs 
being served by these systems are pressmg, creaung a strong action ager. da. 

^Thc three projects studied included a videotaped Spanifh course, interactive courses offered via satellite statewide, and interactive course' ')ffcred 
via microwivc region-wide. Tfexas Education Agency. "Scr ing the Needs of Tfclccourse Students A Pilot Project to Develop Evaluation Guidelines." 
unpublished document. 1986. 

**Diane L. Morehouse et al.. **Interacuve Television: Fit. ^•ngs. Issues and Recommendajons.** unpublished document, Feb I. 1987 
*'rbid, p. 7. 
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When they are Involved In distance learning activities, students leam to nnaniputate the toois of the information age. 



lenges teachers to grow, and enlarges options for 
students. Tfeachers also felt that discipline problems 
were greater in ITV.^ movement was restricted in 
the classroom because of the cameras, and technical 
problems were an obstacle. 

SERC. one of the four Star Schools Program 
grantees, will be offering high school courses and 
staff development courses during the 1989-90 
school year to students in 22 States via satellite. 
During the second semester of 1988-89, SERC 
con iucted pilot classes for high school students and 
teachers. Two high school classes were offered, with 
enrollments of 160 and 204 students, an average of 
three to four students per school. An independent 
evaluation study was undertaken to profile the 
population taking the classes, determine the effec- 
^tiveness of the classes and the technology that 
supported it, ccMiipare participants' attitudes before 



and after the semester, and compare interactive 
satellite delivery with traditional instruction.^^ 

Many observations were recorded by this survey; 
a few are detailed here. Although all classes *A'ere 
recorded and made available to students, and al- 
though rriany students complained thai the class 
continued to be transmitted during vacation times, 
more than one-third of the high school students 
neve.- borrowed a tape for review. Only 40 percent 
of t'le high school students felt here was sufficient 
opportunity to interact with the teacher. The students 
overwhelmingly approved of the opportunity to take 
classes otherwise not available, and two-thirds 
would take another class via interactive television. 

Facilitators in the remote classrooms were sur- 
veyed, and reported that motivating students and 
helping students with content questions were their 
primary duties. Only three of five facilitators felt 



^Most of the classes had no faciliutor or other adult m the receiving classrooms Ibid , p 2 

^by Lcvirie Conununications, Inc., "SERC Pilot Semester Evaluation Project," vol i, unpublished document, July 1989. 
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prepared to answer student quesuons. Facilitators 
spent 6 to 1 0 hours a week on SERC responsibilities, 
and felt the training sessions, handbook, and hotline 
provided by SERC to be helpful. Twenty-five 
percent of the facilitators felt that interactive televi- 
sion was not as effective as regular instruction, 
although almost all felt the students received excel- 
lent instruction. More than 80 percent of them would 
be willing to serve as facilitators again^^ 

Participant reactions su^h as those noted in the 
above examples provide r mch useful information. It 
is from participant reaction data that most unantici- 
pated problems and benefits are uncovered. For 
example, the InterAct Instructional Tfelevision Net- 
work in Houston discovered that students in small 
rooms were helping each other a great deal while the 
teacher was talking. They could do this without 
disrupting the teacher or the other students, and 
could prepare responses and then activate the 
microphone to join into the discussion or answer a 
question. Some of the tutors hired to supervise the 
rooms were disc ouraging this behavior, assuming 
that talking indicated a discipline problem. Training 
the tutors to encourage this cooperative learning 
method is an easy correction resulting from this 
participant survey. 

Evaluations are most effective when they are 
created and planned for during the initial program 
planning. One significant benefit of this approach is 
that evaluation plans require an articulation of what, 
in fact, are the measures of change sought. This 
process will result in clearly articulated goals and 
objectives for Jie entire effort, as well as a commit- 
ment to timely feedback.''^ For example, the Mid- 
lands Consortium, another of the Star Schools 
grantees, has proposed a research agenda for the 
1989-90 school ytar,''^ This agenda is directed at 
investigating whetier instructional television is 
especially useful or especially inaccessible to high- 



risk students.''^ Midlands hopes to target research 
questions to evaluate how each different group of 
learners perform and react. Because of the Federal 
requirement to serve at-risk students through the 
Star Schools Program, this reseairh may be valuable 
in determining instructional television's efficacy 
with these students.''^ 

^ Final Note on Measuring Effectiveness 

Some of the most important outcomes of distance 
learning may not be reflected in student test scores. 
Effectiveness is enhanced by offering students a 
chance to interact with peers from a range of 
socioeconomic and educational backgrounds at 
other schools,^^ providing diverse educational expe- 
riences f(^r students, increasing parental involve- 
ment with courses, and exposing students and 
teachers to new technologies. The school environ- 
ment and the community it serves can also benefit 
from distance educatio ^ because of increasing coop- 
eration between schools and districts and bringing in 
classes for adults, among others,^^ Overall program 
effectiveness is thus a difficult measurement to 
make. To the ex*':nt that distance education can 
create benefits such as those above, it may be 
claimed to be elfective even without addressing the 
issue of how it impacts learning directly. Evaluation 
of ongoing projects can further delineate benefits, 
costs, ?»nd impacts of telecommunications technol- 
ogies in the schools. Also, research over an extended 
period of time will help answer questions about 
whether the novelty of the technology itself may be 
producing positive outcomes. If this is so, once such 
efforts become routine, effectiveness may fall off 
and more accurate measures of the value of the 
system may emerge. 

Distance education represents more than just a 
substitute for the classroom. The ability to manipu- 
late the tools of communication are a critical 
requirement for a worker in the information age. 



'Ofbid.. pp. 6-11 

''^Clark, op. cii , focu^olc 62, pp 7-1 1; and Barker, op cil , footnolc 6 
'^Clark. op. CI I , lootnocc 62, pp. 10-12. 

'Although two of the Midlands partners have been broadcasting via saielliie for a few years now. *,he Midlands C^ isortium itself is beginning its 
first year M;dlands Consortium Research and Evaluation Committee* "Midlands Consortium '^esearc'i /.genda for 1989-90 School Year," unpublished 
document, June- July 1089 

'<Ibid.,p 3. 

'^^Many observers believe that self-motivated sti dents are best able to take advantage of distance learning opportunities. Extensive use of distance 
leanung for adult learning, iraming. and gifted and tUented classes has reinforced this belief, howevei , no research has conclusively addressed this issue. 

^^Sometimes students who arc at the top of their small rural high schools find it a challenge to interact with other bright students in dtvcrsc distantc 
classrooms 

^Batey and Cowell, op cit., I'ootnote 48 
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Much of business and industry today is conducted 
through computers, electronic mail, facsimile ma- 
chines, and video conferences. Not merely a second 
choice, distance learning provides students a fore- 



taste of the adult world they will be entenng.''^ These 
benefits are largely unmeasurable by effectiveness 
research, but suggest the critical impact alternative 
experiences can have on today's student. 



''*Jim St.Lawrence, SL Producuons, personal communicauon, September 1989 
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INTRODUCTION 

Ten years ago the technological options for 
delivering education ove- a distance were limited. 
Today, they are numerous and growing. Advances 
in information and telecommunications lechnol- 
ogy are rapidly expanding learning opportunities 
and access to educational resources lieyond those 
iinmediately or traditionally available. These 
technologies, both new and old, allow users to 
transmit, receive, create, and combine information 
in many new ways. Sucn advances are a major force 
in die explosive growUi experienced by distance 
learning in business, higher education, and now 
K-12 schools in die last several years. 

Tbday's technologies are faster, more powerful, 
and more flexible Uija comparable technologies of 
only a few years ago.* The technologies of telecom- 
munications and information processing are also 
increasingly integrated; technological systems are 
more intelligent and are more capable of being 
interconnected vnih oUier technologies. The use of 
digital technology is rapidly changing the nature of 
telecommunications and information processing, 
allowing more types of information to be sent, 
stored, and manipulated more easily and quickly. 
Finally, easily customized services and hardware 
allow users to choose and combine technologies in 
ways that best suit their needs. These developments 
give educators and students a new set of capabilities 
and opportunities for teaching and learning. 

Schools trying to match technological options ip 
educational needs have a wide range of choices. A 
number of technologies and technology systems can 
be used, eiUier separately or in combination. Many 
of these actual systems were described in chapter 2. 
Technical choices are b'^st defined by die specific 
demands of each distance learning situation. A broad 
examination of the current technologies show what 
applications die technologies allow and what restric- 
tions diey place on teaching and learning. This 
chapter discusses the technologies for distance 



learning; analyzes their capabilities and limitations; 
and discusses relevant regulatory concerns, issues, 
and implications for the future. 

FINDINGS 

• Many technologies are being used to provide 
education over a distance. Transmission sys- 
tems include: satellite, fiber optics. Instructional 
Television Fixed Service (ITFS), microwave, the 
public telephone system, and coaxial cable. Any 
of these technologies can be interconnected to 
form "hybrid" systems. No one technology is 
best for all situations and applications* Differ- 
ent technologies have different capabilities and 




Photo crmitt SmithsontMn Institution 

"its mighty triumphs are but haif revealed, and the vast 
extent cf its extraordinary power but haif understood " 
—an 1851 assessment of the potentiai of the telegraph 



'For a como'cic review of the forces driving technological change, sec U S Congress, Office of Technology Asvssmcni, Critical Connec.ons 
Communications for the Future, OTA-CIT-407 (Washington. DC I) S Government Pnniing Office, in press) 
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limitations, and effective implementation will 
depend on matching technological capabilities to 
educational needs. 

• The technologies for accessing, storing, and 
manipulating information have more impact 
on the distance education experience than the 
technologies for transmitting signals. Personal 
computers, display technologies, optical memory 
systems, facsimile (fax) machines, and graphics 
scanners expand the use of information and 
resources at distant locations. 

• Future developments in transmission, pro- 
cessing, and storage technologies promise even 
greater capabilities and benefits for education 
at the same or lower cost. Advances in digital 
compression technology, for example, may 
greatly expand the number of channels that can be 
sent over any transmission medium, doubling or 
even tripling channel capacity. Educational 
telecommunications systems may also enable 
new and different uses beyond the traditional 
school setting. K-12 distance education systems 
can serve the needs of adult learners, continuing 
education at home or in the workplace, and the 
community. 

• The base of telecommunications infrastructure 
available for distance education is wide and 
expanding, giving schools an opportunity to 
utilize existing local resources and forge inno- 
vative partnerships. Local, regional, and even 
Stale distance education efforts can be linked with 
telecommunications networks operated by col- 
leges and universities, local businesses, public 
broadcasting stations, and Sute governments. 
Increasingly, the private sector, including the 
telephone and cable companies, are becoming 
active in helping schools expand their teacning 
and learning opportunities. 

• Tfelecommunications policymaking and regula- 
tion is spread across several agencies and levels of 
government. There is no single focus of or 
direction to telecommunications policy that can 
help educators identify the problems and op- 
portunities for educational telecommunications. 
Regulatory uncertainties in the telecommuni- 
cations field make planning for distance educa- 
tion difHcult. Public policy changes in the 



regulation of the public telephone network, for 
example, will affect how distance education 
can be provided and how much it will cost. 

• Funding for distance education will compete with 
other education needs. Although technological 
capabilities continue to increase even as hardware 
costs decline, the overall costs for distance 
education systems vary widely. The cost of 
educational telecommunications systems will be 
determined m part by the number of sites, 
insunictional demands, technical complexity, and 
distances involved. Initial equipment costs, while 
most visible, do not reflect the full costs of die 
system. Operauonal and programming costs may 
require substantial long-term financial commit- 
ments. 

TECHNOLOGIES FOR 
DISTANCE EDUCATION 

In the most fundamental sense, wha' distance 
learning systems try to do is to connect the teacher 
with the student when physical face-to-face inter- 
action is not possible. Just as highways move 
vehicles or pipes carry water, telecommunica- 
tions systems carry instruction, moving informa- 
tion instead of people. How these systems affect the 
educational setung/instrucuonal process depends on 
the types of technology used and their design. The 
tec' nology at distant locations, including com- 
puters, videocassette recorders (VCRs), fax ma- 
chines, television monitors and cameras, and 
even the telephone, are critically important 
Together, these technologies affect how interaction 
takes place, what information resources are used, 
and how effective a distance learning system is 
likely to be. Some systems allow simultaneous, 
two-way audio and visual interaction plus vj\ ex- 
change of print materials. Other systems limit 
interaction to the one-way communication of voice, 
images, or data. Still others permit only delayed 
(asynchronous) interaction. 

Audio 

Live delivery of one-way audio programming is 
possible through the telephone system or a broadcast 
radio format.^ In this format, the teacher speaks to 
the students, but they cannot respond directly. This 
lack of direct intei action is compensated for in some 



'Some developing counines using radio-based distance learning systems also deliver programTiing by mailing audio^asscUc tapes to schools that 
are too remote or geographically isoiatcd to be reached by radio 
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radio broadcast formats by a course design that 
requires students to "talk back" to the radio itself. 
Broadcast audio has been used extensively for 
student learning and teacher training in several 
developing countries, but, despite its extremely low 
cost, use in the United States has been very limited.^ 

Two-way audio allows both parties to talk and 
respond. (See figure 3-1.) Th may be a simple 



two-way telephone link between a teacher ca\d a 
homebound student or a "homework hotline," which 
students dial up to get special tutoring in specific 
subjects. The use of speaker phones at multiple sites 
connected by an audio bridging system allows a 
teacher and students to be connected and talk 
simultaneously — an extended "party line." Two- 
way communication can also take place asynchro- 
nously (not in "real time"). Voice mail systems 



^For a discussion of various radio insmictjon projects in ihe developing counm^-s, sec U S. Agency for intcmauonal Development. Bureau for Science 
and "ftchnology, Development Communication P.^port, 1988/Spccial Issue 
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Figure 3-1— Audio Links for Distance Education 
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SOURCE Offioo of Technology Assessment, 1989 

allow students to call-in questions that are recorded 
in their instructor's voice mailbox. The instructor 
can respond via voice mail or talic to the student 
personally. These voice mail systems often supple- 
ment other distance learning systems. If more 
immediate interaction is desired, materials can be 
sent by fax or other electronic means. 

Video 

The use of video communications, both one and 
two way, has increased dramatically in recent 
years. Factors behind this increase include: the 
growing availability of high bandwidth transmission 



paths over satellites and fiber optic links, the 
decreasing cost of such transmission, and the 
increasing ability to compress video signals,** 

There are several formats for transmitting video. 
Full-motion video signals can be transmitted on 
television broadcast frequencies, on satellite cir- 
cuits, over coaxial cable, and over fiber optic lines. 
Limited-motion or compressed video uses digital 
technology to reduce the amount of information it 
takes to send a video _.gnal, making the program- 
ming cheaper to send. These signals may appear 
"smeared" or blurred, but quality is generally good 
enough for applications where motion is limited. 



Advances in compression technology are being made very rapidly . Rates as low as 56 kilobits per second (kbps ) are being developed that w ill transmi t 
video signals The improvement in quality at lower speeds is also noticeable, images transmuted at I 544 Mbps are much clearer than those of only 1 
or 2 years ago. Rob Stoddard. "Compression's Catching On." Satellite Communications, vol 13. No 4. April 1989. pp 31-33 The downsid* to 
compression is that the equipment necessary for digital-analog conversion can be expensive, costing up to $60,000 With one codec needed at each end 
of a transmission Imc, iike a computer modem, total costs can nsc quickly in a digital video system with many sites 
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Figure 3-2— Two-way Interactive instructional Classroom 
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SOURCE Tele-Systems Associates, Inc , 19d9 



Compressed video signals can be used on all types 
of transmission systems except basic telephone 
lines. For digital video transmission over the public 
telephone network, special digital lines may be 
required. The only type of video standard telephone 
lines can transmit presently is a slow scan or freeze 
frame image, such as those used in videophone 
applications, in which a still image is sent approxi- 
mately every 30 seconds. In the future, high defini- 
tion television (HDTV) may be used in education. 



However, standards for HDTV transmission and 
production are not set, and the development of 
HDTV remains uncertain. 

One-way educational programming is broadcast 
(point-to-multipoint) via satellite, ITFS, cable tele- 
vision, or public broadcasting systems. In interactive 
telecourses, one-way video is supplemented by 
two-way audio, allowing students to ask questions 
or respond to the teacher in real time. In some 
systems, a one-way data/text transmission is broad- 
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cast along with the video, allowing the student to 
receive primed material such as homework assign- 
ments, handouts, and quizzes. 

The VCR extends the use of live instruction by 
allowing students and teachers to record materials 
for later use. Teachers can record programming for 
use in their own lesson plans. Students can record 
classes, allowing them to "attend class" when it is 
convenient for them. This capability also allows 
students to replay sections they did not understand 
the first time through — in essence asking the teacher 
ty repeat a missed point. 

Two-way video allows full audio and visual 
communication between leachei and student. Be- 
cause two-w?y video systems take so much band- 
width to tran.5mit, they generally operate as closed- 
circuit systenis using fiber optic, coaxial cable, or 
microwave links. These systems are usually local, 
and involved limited number of sites. Students at the 
remote sites can see the teacher, and depending on 
system configuration, the teacher can see all the 
students either simultaneously, or sequentially, by 
switching among sites. (St** figure 3-2.) 

Computer 

Computers in today's classrooms can also be 
used for distance learning. Personal computers 
(PCs) can communicate and share information with 
other PCs or mainframe computers in real time or 
w'di some delay (asynchronously) using modems 
and the public telephone network.^ 

Computer-based applications in distance educa- 
tion can serve as a stand-alone system, e.g., audio- 
graphics or computer conferencing, or as a supple- 
ment to another system, such as videoconferencing. 
Computers can also be used by students before and 
after class either to prepa- lesson materials for their 
distance le ami ng class, or to engage in other learning 
activities (such as computer-assisted instruction) 

Computers linked to remote databases or 
bulletin board services (BBS) provide students 
and teachers with access to a wide variety of 
information and resources. Through a BBS, teach- 
ers can keep in touch with colleagues or take 



professional development classes. Students can 
"talk" to each other, share data, or receive instruc- 
tion. On-line courses allow students at home or in 
computer centers to access coursework day or night. 
Students work on group projects collaboratively 
over time (asynchronously) and leave messages in 
personal electronic mailboxes. Messages can be lefl 
24 hours a day, 365 days a year; users can **go to 
school" at their own convenience. 

With special communic».Mons software, teacher 
and students can communicate in real time using 
their computers. More advanced software allows the 
teacher's computer to control the students' comput- 
ers, allowing the group to see ajid work on the same 
screen (text or graphics) at the same time. This 
function, known as '^electronic blackboarding," 
allows a teacher to reach a homebound student, for 
example. If more than two sites are to participate in 
the lesson, a telecommunications bridge linking all 
users simultaneously would be required. 

Computer-based distance learning delivery sys- 
tems can be expanded in several ways. To enhance 
input capabilities, scanners and graphics tablets can 
be added. A scanner allows the teacher to send 
graphics or drawings prepared on paper. The image 
can also be stored in the computer until ne^;ded, A 
graphics tablet allows teacher and students to write 
or draw electronically — on a special digitized pad 
with a special pen — ^just as on a piece of paper. The 
computer screens in both locations become elec- 
tronic blackboards. Adding a printer enables the 
teacher to send handouts or homework assignments. 
With special software, a fax machine can provide 
input to the PC as well as allow the PC to originate 
fax transmissions. 

The most advanced form of computer networking, 
audiographics, augments computer interaction with 
real-time audio communication. Not only can the 
participants communicate with each other via their 
computers, they can also talk to each other at the 
same time. Audiographics systems have tradition- 
ally required the use of two telephone lines, one for 
the audio connection and another for the computer/ 
data connection. Systems now in use can combine 
the two lines onto one phone line,^ 



5Thcrc arc currently more than 6,000 schools (7 pcrceni) with modems U.S. Congress. Office of 'ftchnology Assessment. Power Onf New Tools 
for Teaching and Uarning. OTA-SET 379 (Washington. DC U.S. Govcmmcni Priming Office, September 1988). p. 192. footnote 1 1 

*A special modem combines the two signals so that they can be sent over the same line, thus cutting Ime costs in half The most advanced systems 
also have a "screen grabber" capabilit> . allowing color video images such as photographs to be elccironjcally captured, transmitted, and annotated An 
instructor teaching electronics, for example, could scan in an image of a circuit board which could then be annotated by the teacher to point out the vanous 
components. 
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Photo crov>i OptQl Communications, tnc 

Audiographics systems combine the power of the computer with the personal touch of a telephone conversation. 



In the future, more powerful computers, an 
Improved public telephone network, and a wider 
array of peripherals promise to bring even niore 
capabilities and features to computer users and 
distant learners alike. Advances in graphics ma- 
nipulation and storage are one area of rapid ad- 
vance.^ Technologies such as digital video- 
interactive (DV-I) and compact disc-read only 
memory (CD-ROM) are bringing full motion video 
display and editing capability to desktop computers, 
while advances in HDTV promise even clearer 
images and graphics. 

Supplemental Technoiogies 

Almost any of the systems described previously 
can be supplemented by other technologies to 



provide more features and capabilities. Figure 3-3 
shows some of these technologies used in the 
Kentucky Educational Television system. 

Generally, the exchange of hard copy is the **weak 
link" in any distance leaminf system. Many districts 
use courier services or the U.S. ^ostal Service, but 
these can be slow and/or expensive as well as 
unreliable. Other methods of delivering hard copy 
include: transmission of data in satellite sidebands or 
in the Vertical Blanking Interval (VBI) of the 
television signal, by fax, or by converting data to 
standard television signals. In these cases, special 
equipment such as data controllers may be needed to 
receive and print out the material. 



'John W. Vcriu and Cone Brown. **Thc Graphics Revoluuon' A Special Report." Business Week, No. 3081. Nov 28, 1988. pp 142-153 
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Many different technologies are used in the distance learning 
Classroom. Often, equipment is placed together on a movable cart 
that can be rolled from class to class as needed 

SOURCE Kentucky Educations) Teievtsion. 1989 

Storage and other information technologies en- 
hance educational material delivered electronically. 
The VCR allows students and teachers to tape live 
or prerecorded educational programming for later 
use. Optical discs combine audio, full-motion and 
still video, and data on one disc. They are known by 
various names including: CD-ROM, DV-I, and 
compact disc-interactive (CD-I).^ Consumer appli- 
cations of such technology already allow disc 
players to read both computer CD-ROMs and 
compact audio discs. 

To increase the amount of interaction between 
student and teacher, many satellite-delivered pro 



grams now use student feedback devices. These 
devices, such as the keypads piloted by Kentucky 
Educational Tfelevision, allow students to respond 
directly to questions rosed by the remote teacher. 
Responses are transmitted to the remote teacher, 
tabulated by a computer, and displayed almost 
immediately, allowing the teacher to respond 
quickly to student feedback. Such systems allow 
teachers to better judge how well remote students 
understand the material being presented. 

TRANSMISSION TECHNOLOGIES 

Transmission technologies also play an important 
role in the delivery of distance educaiio... There are 
many ways to transmit a signal between two points, 
and users may not know (or care) how a signal is 
being transmitted — by copper wire, optical fiber, 
satellite, or microwave. Each technology has 
capabilities and limitations that constrain the 
distance learning system, shaping the educational 
product. (See table 3-1.) Satellite systems and other 
broadcast technologies, for example, do not gener- 
ally allow the teacher to see the students, a critical 
concern for many educators. Other concerns facing 
educators as they contemplate distance learning 
delivery systems include regulatory requirements, 
availability of local infrastructure resources, and 
possible technical and economic trends that may 
affect these transmission technologies. The follow- 
ing section addresses these areas as they affect each 
delivery system. Sample costs for the technologies 
can be found in appendix B. 

Broadcast Technologies 

Broadcast television signals consist of audio arid 
video channels transmitted from a central point that 
can be received by anyone within range of the 
transmitter. Television broadcasting requires expen- 
sive transmission equipment as well as a large tower 
from which to tra.ismit the signal. Viewers, how- 
ever, need only a standard television set to receive 
the signal; no special conversion is required. Geog- 
raphy is a barrier in mountainous regions wucre 
reception may be poor, but line of sight is generally 
not required. Most educational programming broad- 
cast over television does not allow real-time interac- 
tion with the television teacher, but interactivity can 
be designed into live or recorded telecourses in a 



8DV-I and CD-I arc similar in concept, but DV-I operates through a personal con^puicr, while CD-I works through a videodisc player connected to 
a standard television set 
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Table 3-1 —Transmission Technologies for Learning at a Distance 



Technology^ 



Configuration 



Advantages 



Disadvantages 



Trends 



Tenrestrial broadcast 



Fitwrcptic 



Mcrowave 



lnsta»ctional Television 
Fixed Service (ilFS) 



Public Switched 
Telephone Network 
(PSTN) 

Satellite 



Audtographics 



Cable television 
systenris 



One-way broadcast of 
audio, video, and 
possibly data; possi- 
ble audio return 

Two-way audio, data 
and video 



Two-way point-to-point 
audio, data, and 
video 



One-way broadcast or 
point-to-point audio, 
data, and video, pos- 
sibility of audio return 



Two-way voice, limited 
data and video 



One way broadcast of 
voice, data, and 
v\ jeo. possibility of 
audio and data return 



Two-way conputer con- 
ferencing with audio 
interaction 

One-way broadcast or 
two-way point-to- 
point audio, data, and 
video 



No speciai receiving equip- 
ment or converters; reaches 
most schools and homes 

High capacity/speed, channel 
capacity easily expandable, 
high-quality signal 

Low-cost transmission time; no 
rights-of-way needed 



Low-cost delivery of video 



Wide coverage; low initial cost; 
high quality and capaoty of 
fiber optic linl^. others han- 
dle repair and upgrades 

Wide coverage transmission 
cost IS distance insensitive 



l^w cost, easy exchange of 
graphics, uses PSTN 



Wide availability, low delivery 
costs 



Limite(^ channels and air time, reception lim- 
ited by geography; h-gh transmission 
equipment and production costs 

High installation cost; nghts-of-way may be 
required to lay new cable 

Must be FCC-licensed; tower space or loca- 
tion nnay be difficult to get; difficult and 
costly to expand channels, crowded fre- 
quencies; line of sight required 

Crowded frcquenaes. espeoally in nt^os, 
FCC licensing required; limited transmis- 
sion range, line of sight required 



Quality IS spotty, limited transmission of data 
and Video, cost is distance-sensitive 



Expensive uplinks, high transmission costs; 
FCC licensing of uplinks, receive site mi- 
•^rowave interference (C-band) or ram fade 
(Ku-band) 



Visual interactio 1 limited to graphcs/stili 
video 



Limited capacity, can be difficult to intercon- 
nect, not usually designed for interactivity 



Increased use of data/text 
transmission 



Costs are declining rapidly, 
fiber deployment is expand- 
ing rapidly 

Use of higher frequ noes is 
expanding 



Digitaiization may tnple chan- 
nel capacity, wider coverage 
areas using repeaters, re- 
broadcaet of satellite-deliv- 
ered programming 

Expanding fiber installation, 
digitization of network in- 
creasing, increasing intelli- 
gence IP the network 

More use of Ku-band. possible 
transponder shortage, 
inaeased use of data; 
increased intt. active 
capabilities 

More powerful computers; bet- 
ter software and pi ipherals 
inaease capabilites 

Capacity increases using fiber, 
more addressability ind 
two-way crpability 



^Technology systems do not have to operate independently, they a^e often combined in "hybrid' systems 
SOURCE O^ce of Technology Assessment, 1989 
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variety of ways, *- eluding using the telephone to 
link students to teuChers or aides or using the VCR 
interactively. 

In addition to the video signal, television broad- 
cast signals can send text and data simultaneously. 
The Public Broadcasting Service (PBS) recently 
demonstrated potential uses of the VBI, the unused 
portion of the television channel (the black band in 
the television picture), as part of its Educational 
Pipeline project. PBS plans to use the VBI to deliver 
student and teacher guides and support materials, 
program information, and computer software, in- 
cluding complete interactive computer-based 
courses. Another system allows data to be transmit- 
ted as a standard broadcast signal. The system could 
be likened to a /ideo nr.odem.^ Data can b»* sent 
either before or after a telecourse has been delivered, 
but cannot be sent simultaneously. This system is 
useful for transmitting teacher's guides or any other 
print-based materials. 

Low power television (LPi 0 may also have a 
role to play in the delivery of distance education. 
These stations operate on normal television frequen- 
cies, but at a much lower power level. This limits 
their effective range to 20 miles at most. The 
advantage of LPTV over conventional broadcast is 
the much reduced cost of operation. 

Radio broadcasting has been used extensively in 
other countiies to deliver education and inservice 
training, but its use has been very limited in the 
United States.'^ 

Inst^iic pnal Television Fixed Service 

ITFS refers to a band of microwave frequencies 
originally set aside by the Federal Communications 
Commission (FCC) in 1963 exclusively for the 
transmission of ev'icational and cultural program- 
ming. There are 2(j channels assigned to ITFS, down 
from the 31 originally allocated in 1963. These 



channels are usually grouped in blocks of four per 
licensee. In 1983, there were 88 ITFS systems 
operating 644 channds;'Mn 1989 that figure rose to 
745 licenses to operate 2.^58 channels.^'^ In the last 
year, applications have increased dramatically, with 
more and more applications coming from rural 
areas Twenty-two of the Nation's 338 public 
television stations use ITFS to deliver instructional 
programming. 

ITFS uses omnidirectional microwave signalr in 
the 2.5 GHz band to transmit standard 6 MHz video 
signals to remote locations. (See figure 3-4.) In 
addition to the main video channel, there are two 
subchannels per main channel capable ot carrying 
audio, data, and stiK pictures. ITFS usually functions 
as a broadcast (point-to-multipoint) television sys- 
tem, except that a special downconverter is needed 
to convert the microwave signal to a standard 
television signal. The normal range of ITFS trans- 
missions is approximately 20 miles, although rangt 
can be increa^^ed by using signal repeaters, by 
increasing the height of transmuting and/or receiv- 
ing antennas, by increasing receiver sensitivity, or 
by increasing transmitter power.*"* These options 
may add substantially to initial system costs. Like 
point-to-point microwave, ITFS requires direct line- 
of-sight to operate; receiving antennas must be 
precisel> aligned to rece; ve the signal. Areas subject 
to high winds or intense storms, for example, may 
require sturdy, and more costly, towers. 

An ITFS network can serve as a stand-alone 
distance education delivery system, transmitting 
locally originated progranming directl) to local 
schools or cable companies for redistribution 
through their network. ITFS may also function as an 
intermediate li'^k, taking a signal from a satellite 
feed, for example, and rebroadcasting it to local 
subscribers. Most commonly, ITFS is used to deliver 
one-way video to schools with telephone hookups 
for two-way audio. Two-way video is possible using 



'Compuicr daia is fed mio ihe modem, which converts a lo standard video The signal is then iransmmcd as a .y ordinary idcvisjon signal The 
mformaiion received is converted by ihe modem back inio digital daia and rouicti inio a compuier. where a is then available for viewing and prinimg 
The daia signal ndes in ihe primary video channel of ihc broadcast signal (noi in ihe vertical blanking inicrval or on a sideband), and appears u , a scries 
of boxes on itie television screen. 

^^Scf, for example, U.S. Agency for Iniemaiional Development, op cu . footnote 3 

*'Sd]ly L. Bond. TeUcommumcanons-BasedDistance Learning \ Ouide for Local Educ ^fnrs (Research Triangle Park. NC Southeastern Educational 
Improvement Laboratory, spnng 1987). p. 30 

'^George Fehlncr. FCC ITF division, personal communication. Apr. 4, 1989 

'<For example, with a high-powered (50 watts) transmitter, distances of 50+ miles are achievable At 20 miles, a 2-fooi parabolic dish can be used 
for reception For longer distances, larger receiving dishes aie needed (the limit without regeneration appears to be 50 miles with a 10-foot receiving 
dish). Some ^aHing can occur if the signal travels over large bodies of water, 
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Figure 3-4— The InterAct Instructional Television Network 
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Seven channels of programnning onginate from the Region IV studios, one channel comes from Houston Independent School District 
Thirty-seven districts subscnbe to the network and 300 schools receve programming 

SOURCE InterALt instructionai Television f^twork, Region IV c iucation Serv ce Center, Houston, TX 



ITFS (or point-to-point microwave) to transmit back 
from *lie remote schools. However, this greatiy 
increases the cost of the system, and requires double 
the number of channels for a given number of sites. 
Along with the 20 audio/video channels, there are 
also 20 corresponding audio channels located to- 
gether at llie high e'^d of the ITFS frequency band 
that can provide audio feedback from receiving sites. 
ITiese channels are not used by most systems 
because regular telephone lines can be used for ihe 
same purpose. If telephone connections are long 
distance, ITFS talk-back may be more cost-effective 
in the long term. Two-way audio capability requires 
additional electronics (transmitter, multiplexer, and 
possibly a new antenna) at each receive site. 



Data or text can be sent over an ITFS system in 
many ways Uaia/lexl sent simultaneously with 
video programming is possible using the VBl or 
subchannels. The "video modem" allows data/text to 
be sent either before or after a bro'idcast.**^ Any of 
these methods require the use of additional equip- 
ment to convert data for transmission as well as 
equipment to decode the data once it is received. 
This equipment enhances system capabilities, but 
also increases system costs. 

Digital technology and compression techniques 
may increase ITFS channel capacity so that three 
compressed video signals could be transmitted on 
each ITFS channel. However, the equipment needed 



^'Scc footnote 9 
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to compress and decompress these digital video 
signals is still very ex: nsive, and the technology 
has not yet been demonstrated.^^ 

Regulation 

FCC and sometimes Federal Aviation Adminis- 
tration (FAA) approval and licensing are required to 
operate an ITFS system. FCC approval can take as 
long as 2 years. FCC requires and reviews an 
engineering analysis of each proposed system. One 
problem identified by FCC has been the varying 
quality of the applications. In some cases, FCC 
must do its own analysis; adding even more rime to 
the process. FCC review of how the system will 
actually be used has become more stringent as 
competition for ITFS frequencies has increased. 

Siting and zoning requirements in local communi- 
ties may conflict with tower placement or height. 
Schools may find that towers cannot be situated on 
school grounds or that the height required for 
adequate reception is too high for local regulations. 

Issues and Futu/e Implications 

ITFS channels are saturated in many locations, 
especially metropolitan areas. Educators consider- 
ing an ITFS system, especially at the K-12 level, 
may find that channels have already been licensed to 
higher education institutions or PBS stations. Many 
ITFS channels are not used by educational institu- 
tions, but have been leased to Multipoint Distribu- 
tion Services (MDS) operators, who use the chan- 
nels to offer premium entertainment channels (such 
as HBO) and data transmission services. FCC does 
not monitor how many channels are leased, but has 
established safeguards to ensure that channels are 
used for education (at least 20 hours per channel per 
week) and that time can be "recaptured'' from 
commercial operators if educational needs increase. 



The arnount of time recaptured by original educa- 
tional licensees is also unknown, but is thought to be 
very small.^^ 

Because the range of ITFS is limited to 20 miles 
and requires line-of-sight, ITFS is best suited to 
local or regional applications. However, the scope 
and range of ^n ITFS system can be extended 
through connection(s) to such long distance 
transmission systtms as fiber optic backbones or 
satellite. 

Saiellite 

Satellites function as relay stations in the sky. A 
communication signal is sent from an Earth station 
(called an uplink) to the satellite, which then 
retransmits the signal back to Earth, whei-e it is 
received by a satellite receiver (downlink).^^ Satel- 
lites are normally used to transmit audio, data, and 
video programming in a point-to-multipoint config- 
uration.'i (See figure 3-5.) Like other broadcast 
technologies, the signal frcm a satellite can be 
received by any dish in the sa ellite's coverage area 
pointed at that satellite and tured to the appropriate 
chanr.cl (transponder).^^ g^j^^ channels, however, 
are scrambled, requinng a desc ^ambler to receive the 
signal. 

Two types of satellites orbit the Earth. Geosyn- 
chronous satellites maintain a constant relative 
position in the sky. meaning that they can always be 
"seen" by receiving dishes. Other satellites called 
low-altitude satellites orbit the Earth at lower 
altitudes than the geosynchronous satellites, and 
cannot maintain a constant position above the Earth. 
This means that they are only accessible when they 
come into view of the receiving dish, two or three 
times a day. c».nd then only for a few minutes at a 
time. These low-altitude satellites are generally 
smaller and cheaper than geosynchronous satellites. 



ierh'!o!!?^^TSl'"'"'^ff'°"^ Commission regulations governing Instrucuonal Tfclcvis.on Fucd Service (ITFS) are currenily based on analog 
iccJLioIogy. These rcgulauons would probably have - be rcwniien lo accommodate digital trcjismiss.on on ITFS channels 

^'^FAA approval may be required for till tower may interfere with low Hying plane^ 

^•Fchlncr, op. cil., footnote 12 

»^Ibid 

2C^rt arc many terms for satellite cceivc devices, including disn. antenna, television recede only (TVRO). terminal, ar.d downlink 
In addiuon to the main (wideband) video channels sent, there arc also narrow bandwidth subcamors that can be used to serd audio or data signals 
tt'^H™ Educational Satellite Network system plans to use subcamcr transmission .-^f data to prin^rs at c ch s^^^^^^^^ 
m.n^^!T ^ ^ '^^'^ transmission Other methods for transmitting data and'ex in ud^ asT^^^ 

Blanking Interva^ u; standard video transmissions and the video modem system described in t-. Broadcasting section Such svMcms al ow ^c^r^^ 
onginalor to send teachers guides, vriitcn homework assignments, and questionnaires to all receive sites ^ 
I J^.a'T in wh^h a particular .atcllite can be received is called that satellite 's "footprint " Satellites, which can be received all over the continental 
United estates, provide full "conus coverage Receive sites located at the very edges of the footprint require much larger dishes thanTose in^hrrddlt 
Of the coverage area because the signal gels weaker towards the edges of covcr^c 
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Photo cr9dtt GTE Spac* w 



From 22.300 miles above the Eartti, satellites can transmit phone conversations, video programming, and 

data communications around the world 



and may lend themselves well to *\slore and forward'' 
applications such as computer conferer'^ing or voice 
mail in which immediate interaction is not required. 

Satellite transponders receive signaiS from the 
uplink and transmit them back to Earth. Satellites 
typically have between 12 and 24 transponders that 
operate in two frequency bands: C-band and Ku- 
band. C-band satellites are the oldest and most 
common type of system in use toda>. They use a 
signal operating at 6 GHz for the uphnk and 4 GHz 
for the downlink (6/4). Receivmg dishes are usually 
large (3.2 to 10 meters), making them somewhat 
expensive and difficult to install. C-band reception 



IS subjec* to interference from terreslnal microwave 
facilities, but interference from rain is not a problem 
as with higher frequency (Ku-band) satellites. 

Ku-band satellites operate at 14/12 GHz, and use 
smaller (3 meters or less) dishes thai are cheaper and 
easier to install than C-band dishes. Ku-band fre- 
quencies are not shared with terrestrial microwave 
facilities as are C-band, reducing potential interfer- 
ence. Ku-band, however, is much more subject to 
transmission problems caused by precipitation. Be- 
cause of is lower cost and smaller dish size, Ku has 
become the most popular band for many satellite 
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Satellites can deliver educational programming and courses to schools across tho country Video programming and text materials are 
broadcast from a central ongination site (uplink) to any school with a satellite receiver (downlink) ^ ^ maieriais are 

SOURCE Off loe of Technology Assessment, 1989 



program providers, especially in busines*^. and an 
increasing percentage of future satellites will be 
Ku-band or Ku/C-band combinations.^^ 

The deployment of Ku-band satellites >'^s also led 
to the development of new receivers called Very 
Small Aperture Terminals (VSATs). VSATs are 
small (1.8 to 2.4 meters), easy to install, and basic 
models are relatively inexpensive. They are used 
primarily for data communication, but can be 
upgraded to provide interactive audio and video 
services Adding such services, however, greatly 
increases cost. VSATs cannot usually communicate 
with each other dirfxtly; they can only send and 



"'There is. however, a large installed base of C-band iransmmers and 
by the cable television industry, for many years to come 



receive signals to and from a central silc (known as 
a "hut}"), in urucr to connpct remote sites, a signal 
must be transmitted to the hub, which then rcbroad- 
casls it to the receiving site. 

Direct broadcast saieiiucs (DBS) are high- 
powered satellites that transmit programming di- 
rectly to the general public. Receive dishes used in 
DBS systems are very small (1 meter). DBS could 
allow programmers to beam educational program- 
ming directly to homebound students, providing an 
alternative to over-the-air broadcasting or cable 
hookups. Although no such services are operating in 



receivers, and C-band satellites are expected lo be used extensively, espwially 
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the United States,^ a DBS education service serving 
European schools plans to begin operation in Octo- 
ber 1989.2^ 

Ka-band satellite technology is the most advanced 
satellite technology being develop)ed, but no Ka 
satellites will be operational until the early to 
nud-1990s. Ka-band satellites will use frequencies 
in the 30/20 GHz band, allowing them to transmit 
much more information. Ka-band receive dishes are 
expected to be smaller (1 meter in diameter;, 
cheaper, and easier to install than toHay 's Ku dishes. 
The National Aeronautics and Space Administra- 
tion's Advanced Communications Technology Sat- 
ellite, scheduled for deployment in the early 1990s, 
will be Ka-band. Ka-band satellites, using on-board 
switching and narrower transmission beams, may 
eventually enable direct point-to-point (school-to- 
school) communication. 

Regulation 

FCC regulation of satellite communication most 
directly affects satellite uplink operation. Every 
C-band uplink must be licensed due to potential 
interference with adjacent satellites and terrestrial 
microwave sources. The licensing process requires 
careful frequency coordination, a sometimes lengthy 
process. It is much easier to license Ku-band uplinks 
because there are no terrestrial interference con- 
cerns. Regulations regarding satellite downlinks are 
not hard to satisfy. Downlinks need not be licensed 
at all for Ku-band receivers and for ^ >band receivers 
only when the user wants to protect against possible 
future interference. 

Issues and Future Implirations 

^he number of schools with satellite dishes is 
^. owing rapidly. The number of dishes installed 
in schools has doubird since last year. Data from 
the 1988-89 school year indicates that approxi- 
mately 7 f)ercent of school districts had satellite 



dishes: 68 percent of those districts have C-band 
dishes, 40 percent have Ku-band dishes, and 7 
percent have dual-band dishes capable of receiving 
both C- and Ku-band; 84 percent of dishes owned by 
school districts are steerable.^^ 

The amount and Vwiety of programming a school 
can receive depend on many factors. Schools want- 
ing to receive many different satellite programs must 
be able to access different satellites; use different 
frequency bands; decode different audio, video, and 
data fcmiats; and adapt to different scheduling 
times *^*:hools have fewer programming choices if 
they have a fixed dish aimed at only one satellite as 
opposed to a steerable dish, which may be reaimed 
to receive other signals. While increased access is an 
advantage, the higher costs and sometimes lower 
performance of a steerable dish may prove to be 
substantial barriers. The type of dish (C or Ku) also 
limits programming possibilities. Satellite dishes 
can usually only receive one band of transmission. 
Dishes that can receive both C and Ku are more 
expensive than single band dishes. The trend in the 
satellite industry toward K»»-band satellites may also 
pose problems for schools;^'^ may be difficult or 
impossible to upgrade from C tc Ku without buying 
a new dish. 

AcCi^ss to programming also depends on receiving 
elec?ionic«. Some receivers, especially at Ku-band, 
are n-csei to receive signals from a certain satellite 
(or certain transponders on a certain satellite); even 
if a school has a steerable dish, it may not be very 
useful in accessing other satellites. 

A shortage of satellite capacity (both C- and 
KU'band) may develop. Demand for satellite serv- 
ices has increased rapidly, especially in the business 
sector with the proliferation of VSAT networks.^^ 
The generation of sat illites currently in orbit, 
however, is due to be retired in the early 1990s.2^ 



2<Thc Public Service Sp;c11iic Consonium (PSSC), in conjunction with Advanced Communicaiions Corp , an FCC- licensed DBS operator, had 
planned to offer a dedicated educational channel called "Your Educational Service." It was lo provide educational programming directly into schools, 
especially rural schoo'^. Unfortunately, plans fell through due to a lack of funds PSSC is continuing talk'; v^th satellite suppliers in the hope of using 
another satellite Su^uine Douglas. Public Service Satellite Consortium, personal com.nunication. Apr 3. 1989 

25"Eurostep lb Offei Europe-wide Classes," Sfl/W/zKCommun/cflftorw. vol 13, No 0, June 1989, p 15 

26pBS Elemefiivy/Sccondary Service, The PBS School Satellite SLin>ey (Alexandria, VA Public Broadcasting Service July 1989) In addition, PBS 
estimates that more thiin U200 institutions of higher education have satellite downiini s 

^'^Much of the commcrcia* programming now available lo schools is on C-band, but many program providers, especially ii. '^c business arena, arc 
switching to Ku-band because there «s less terrestrial interference and because receive dishes are smalld and less expensive 

2»Tom Kcrvcr, "Good Ideas To Pay OiTm *^9" Satellite Communications, vol 13, No 1, January 1989 p 15 

29lbid. 
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Nineteen satellites have been auihonzed by FCC (10 
are replacements); these satellites are not expected 
to be opentional for 4 to 5 years. In the meantime, 
demand may outstrip supply of satellite capacity, 
possibly forcing up the transponder fees satellite 
program providers pay. More seriously if a shortage 
were to develop, occasional users could be bumped 
off the satellites in favor of full-time users willing to 
pay premium prices. Educational providers (univer- 
sities, consortia, regional school districts) would 
have to lease their own transponders or cooperate 
with those who do have access. 

Tbchnical developments may ease any potential 
shortage. Ku-band transponders can be "split," 
doubling the number of channels that can be 
transmitted.^ Thi^ allows a provider to add addi- 
tional programming without buying exu*a u-anspon- 
der lime.^* Several educational programming pro- 
viders, including the National Technological 
University and TMN, use split transponder tech- 
niques. Another technique for maximizing transpon- 
der capacity is to use digital compression. Systems 
under development may allow up to 18 full-motion 
video channels to be transmitted over one tranS|,Dn- 
der. 

Cable Systems 

Cable television systems use coaxial and fiber 
optic cable to distribute entertainment and other 
services to local subscribers. (See figure 3-6.) 
Programming is received from local ^^-oadcast 
stations and national programming services, such as 
HBO, at the cable "headend" and is sent out over the 
cable in a tree configuration. A cable headend can 
receive many types of signals, such as satellite or 
microwave transinissions, which can then be re- 
u-ansmitted lo the schools over the normal cable 
system, llie reach or scope of the system depends on 
the size of the franchise area and interconnections 
with other companies. A cable franchise area does 
not necessarily follow the same boundaries as local 
school districts, and in some areas, different schools 
or districts may be served by diff erent cable compa- 

30Bccausc most C-band transponders do not have enough bandwidth (36 MH/). ih.b technique .s not available to them 

3»Thcrc IS a iradc-off between d.sh size and cost If the signals mterfere with each other, power can be reduced to lessen the interference but larger 
and more expensive dishes may then be needed to receive the signal i^uuci^u lu icsslh mc micricrcncc. nui largcr 

IS m'S^l2 mmThe'^iJIS^ .T^/n''^ 'T/ ' ''^'^ "^"'^ ^P^'^'"^'* ''''^ ' ^^^^ ^""^ ^'^^^ amplified, more no.se 

exS^ne LT. « r ^ an^Pi'^cations. picture quality becomes unacceptable New developments m fiber optic technology arc 

extending distances between amplifiers and improving signal quality « ■ e./ 

The'i^rl^rrr^^lS 'J^^ T""'' '''''''''''''' ^"""^^^'"^^ machinesovcr .he cab'e television hnes 

l^^^^lT. ^ ^ ^ f f ^"'^ ^^^'^^^^ d'^'^" charges), and simultaneous broadcast capability 

(most fax IS broadcast seqaenually) David Czech. "Fax TV and the Remote Ciassroom/- 7/y f y^u.n^/. tol 16.No « April 989 pp 6^^^^^^^^^ 



nies. Cable systems vary greatly in size, often 
depending on the age of the system.^^ addition to 
the actual cable, the equipment required includes: 
modulators, demodulators, addressable convenors 
(for certain programs such as pay-per-view), and 
amplifiers. The life expectancy of this equipment is 
approximately 10 years. 

Cable television systems are primarily one-way, 
broadcast (point-to-multipoint) type systems. Many 
systems also have a limited number of reverse 
channels that can give some measure of two-way 
interactivity to the system. The number of reverse 
channels depends on the design of the system. They 
are most commonly used for data transmission or 
ordering pay-per-view seivices, but are capable of 
transmitting video signals.^^ A school could be 
assigned its own reverse channel to allow it to 
transmit information back "upstream" to the cable 
headend. Most cable systems make only limited use 
of this two-way capability, because additional (re- 
verse flow) amplifiers are needed to move signals 
upstream, as well as special filters to keep upstream 
and downstream signals separate. Additional equip- 
ment also requires increased n^aintenance. 

Most (two-way) cable systems have limited 
switching ability; that if, they cannot directly 
connect point-to-point. Instead, signals from the 
schools are sent back to the headend via reverse 
channels, and then retransmitted over a standard 
(perhaps scrambled) downstream chan*^el. Anyone 
on the system can receive the signal (in addition to 
the intended site) by simply tuning in that channel. 
Some newer cable systems use addressable decoders 
ccnnccit J to the televisioii set that restrict nonpay- 
ing television subscribers, and allow specific pro- 
gramming, such as pay-per-view services, to be 
received. Some systems, such as the University of 
Lowell *s cable system (see figure 3-7), do have some 
switching ability, but this system is a dedicated 
institutional network separate from the public cable 
system. 
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Figure 3-6— Cable i^levision Distribution System 
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Programming from many sources can be redistributed through a cable television distribution system Schools can receive educational 
programming through the local cable company and some systems can also be used for two-way commu^icauon between schools 

SOURCE Office of Technology Assessment, 1 989 



Converting a one-way system to two-way oper- 
ation may require extensive redesign and up- 
grading, depending on tLz age and condition of 

the system. Two-way capability can be accom- 
plished by running an additional dedicated cable 
fix)m the school to the cable headend to allow signals 
to be sent back, but this can be very expensive. (See 
appendix B.) 

Regulation 

"fhe main instruments of ^-egulation of the cable 
companies are the Cable Act on 1984 and the local 
franchise process and agreement. These franchise 
agreements may provide opportunities for school 
systems to gain access to cable programming and 
capacity. For example, the local public agency 



signing the agreement could mandate public access 
or requii'* educational channels. School connection 
to the local public or institutional cable network 
could be required. Many franchise agreements 
already specify that a number of channels be made 
available for public access or educational uses. 
Many schools, however, have limited access or 
none at all. As cable franchises come up for 
renewal, local educators may increase pressure 
oki the cable companies to connect unwired 
schools. 

The growing move to reregulate the cable 
industry because of alleged monopolistic prac- 
tices could have major impacts on educational 
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Figure 3-7— University of Loweli Instructional Network 




Stages 



The Univeraiity of Lowell Instructional Network is a two-way cable television/minrowave sysiem tnat local schools use to share live 
interactive classes. Each school can transmit and receive courses or other educational progranming 
SOURCE Universityof Lovfcell, 1989 
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uses of cable television systems."^^ Possible changes 
in the Cable Act of 1984 could allow communities 
more direct control over cable operations, and could 
allow telephone companies lo compete with the 
cable operators in the provision of video services. 
Cable companies may be bought out by the tele- 
phone companies or form new relationships with 
them if existing cross-ownership rules are relaxed. 

Issues and Future Implications 

Cable television systems are an available tele- 
communications resource in many parts of the 
country. Cab.e penetration to the Nation's house- 
holds is now 50 percent, with cabie lines passing 83 
percent of all American homes.^^ An estimated 55 to 
60 percent of schools have cable hookups, and 80 
percent of the Nation's schools are in cable franchise 
areas.^^ However, even if a school has access to 
cable, it may be of limited value if classrooms are 
net wired o receive the signals. In many cases, the 
cable connection only reaches one classroom or 
office. Few schools have all their classrooms wired 
to take advantage of cable-delivered program- 
ming.^^ Wiring all classrooms for cable is expensive, 
and communities negotiating franchises might re- 
quire not only Jiat the school be connected, but that 
all classrooms be wired as well. 

Access to cable channels that could be u sed for 
distance learning is not assured. In many c^rep^, 
commercial programming and other comn^it- 
ments fill existing capacity. Cable operators may 
resist reallocating channels for distance education 
programs or courses that have limited audiences.^^ 



Current cable system channel capacity is con- 
strained by the limits of coaxial cable; channel 
capacity cannot be easily upgraded short of laying 
more cable. The deployment of fiber optic systems 
by cable companies may alleviate this problem. 
Fiber optic cable systems can transmit up to 150 
channels. This new capacity combined with more 
advanced switching designs could allow cable 
companies to offer many advanced services such as 
two-way point-to-p, 'nt video ai;d computer net- 
working,"*^ 

Cable company interest in distance education 
varies, but appears to be increasing. In Michigan, for 
example, of the 27 projects identified in the State's 
inventory of educational telcjommunications, all 
involved local cable companies as participants, even 
if the system was not cable-based.*** In some States, 
districts have had difficulty getting cable companies 
to participate in distance education projects; with the 
formation of the Alliance for Cable Education by 
several major cable company operators and pro- 
grammers, opportunities to use cable systems for 
education are likely to increase. 



Microwave Systems 

Point-to-point microwave systems, as opposed to 
ITFS, operate in various frequency bands,"*^ They 
can transmit audio, data, or video in either a one-way 
(simplex) or two-way (duplex) format. These sys- 
tems require a clear line-of-sight between sender and 
receiver, making the signal sensitive to terrain and 



'*Thc ssuc was raised in icsumony before the Senate Subcommiiice on Aniiirusi. Monopolies, and Business Rights of the Commiiiee on ihe Judiciary. 
Apr n, 1989. 

^^This issue IS the focus of both congressional and FCC interest Further Notice of Inquiry and Notice of Proposed Rulemaking in CC Docket No. 
87-266, fn the Matter of Telephone Cable Television Cross Ownership Rules Sections 63 54-63 58 The issue also came up at various points in testimony 
before the Senate Subcommittee on Antitrust. Monopolies, and Business Rights of the Committee on the Judiciary, Apr 12. 1989. 

^*U.S. Department of Commerce, National Tblecommunications and information Administration. NT! A Telecom 2000 (Washington, DC U.S 
Government Pnnting Office. October 1988>. note 1. p 563 

''^*"l\inwrto Launch 'CNN Newsroom* in High Schools," Broadcasting. May 1. 1989. p 116 A survey just completed by Jones Intercable indicates 
that approximately IJOO of 1,500 schools passed by cable in »heir franchise areas have access Gregory Liptak. Jones Intercable, personal 
communication. July i989 

^'The Dallas Independent School District is presently wiring all the classrooms in its school buildings, allowing students and teachers to access table 
television, telephone, and computer services, at a total cost of $3 8 million Diana Radspinner, director of media services. Dallas Independent School 
District. July l989. 

''One creative solution was found by the South Berkshire Education Collaborative in Massachusetts The cah!. company was in the process of 
upgrading the system, and instead of tearing down a ! the old trunk lines (a costly undertaking), they leased them ? ihc schools for $1 per yeai 

^One such advanced system is now being installed in Augusta, GA. by Jones Intercable The company uiMailing fiberoptic trunk lines to support 
what itcJlsa Cable Area Network. The system will offer more channels more economically than the present all -coaxial cable network. Also, the company 
is laying more fiber cable than it currently needs, giving it a huge unused channel capacity, some of which may be used for educational applications. 
Uptak. op. cit., footnote 37. 

^^Michigan State Board of E^'.atati&n, Inventory of Instructional Telecommunications System v in Michigan (Lansing. Ml March 1989) 
<2900 MHz. 19 GHz, 2.1 GHz, 6.0 Gh/. 12 0 GHz, 18.0 GHz. and 23 0 GH/ 
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Figure 3-fr--Microw8ve Communication System 
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SOURCE Offiot of Technology Assessment. 1 989 



buildings. (See figure 3-8.) At each transmit; receive 
site, microwave systems require towers, antennas, 
transmitters, and receivers. 

There are two typt of point-to-point microwave 
systems: short-haul and long-haul. Short-haul sys- 
tems typically have a range of 5 to 1 5 miles, suitable 
for local communication between two schools. One 
university, for example uses a short-haul microwave 
link to reach a high school not served by the local 
cable company. These new short-haul systems 
" . , . are relatively simple to construct and operate, 
and require no State regulatory approval or right-of- 
way,"*3 The cost of these systems has fallen 
significantly as the cost of the electronic compo- 
nents has declined. Development of digital micro- 
wave technologies has also improved performance 
for some signal types. All of these changes have 
resulted in a dramatic increase in the use of 
microwave technology for short-haul applications."^ 

Long-haul systems typically have a range of up to 
30 miles between towers, depending on transmitter 
power, geography, dish size, and receiver sensitiv- 
ity. In the recent past, multiple Imks of long-haul 



microwave were useo extensively for the Nation\s 
long distance services. At this point, fiber optic 
trunks have largely replaced these microwave facili- 
ties. Typical equipment lifetime is 7 to 10 years.'^^ 

Regulation 

Microwave frequencies are regulated by FCC, and 
licensing is required for all transmitter sites because 
of interference concerns, and is necessary for receive 
sites desiring protection from possible new sources 
of interference. Local zoning ordinances may affect 
placement of towers. In some cases, towers cannot 
be built near the school, but instead must be located 
ome distance away and connected to the school via 
coaxial or fiber cable. 

Issues and Future Implications 

The lower microwave frequencies are very 
crowded in high traffic areas. They may be 
difficult to obtain. Ma / of the newer microwave 
links being installed, such as the University of 
lx)weirs, use the relatively less crowded frequen- 
cies at 18.0 or 23.0 GHz.'^^ 



. ^9f^^f<eporionCompeniioniniheT€l€phonelndusto{V^2ishiniXon,D^ US Govcmmcnl Prmunc Office. 

January 1987), pp 2.13-2 14. 

45Some of the dcscnpuvc material in this section comes from Karen Kitchen arid Will Kitchen, Tv^o-Way Interactive Teleusion for Oistame 
Uarning-A />rtmfr (Alexandria, VA: .National School Boards Association, May 1988). 

^Formorccxamplc}., ^ Bruce Jenn:ngs. "Short-Haul Microwavc-A Versatile Solution/* Teletommunnauons, vol 22, No. 6. June 1988, pp. 4748 
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Photo cadft UOrary of Coogmn 



The publKJ telephone network has come a long way since the early days of operators asking, "number please. " 
Today's digital switches connect up to 300,000 calls per hour 



Public Switched Telephone Network 

The Public Switched Tfelephone Network (PSTN) 
uses a combination of technologies including fiber 
optics, copper wiring, satellite, and microwave to 
transmit audio, data, and limited video signals. (See 



figure 3-9.) PSTN has several characteristics that 
make it unique among the systems examined so far. 
It is a public network; anyone can use it. The 
network is ubiquitous; it goes just about every- 
where.'^'' It is a switched network, Each user has a 
unique address (telephone number), which allows 



^"'Nauonal Tklccommunicaiioiis and Information Administration, op cil., footnote 36. p 206 
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Figure 3'9--'fh» Public Switched Tbtephone Network 



Satellite "^.^^"^^ 




University 



telephone network u .s many technologies to connect subscribers near and far. AlthoTih ^^iS d primarllv for voic e 
servK)es today, ,n the future the public telephone network may become more a public infonriation network caSSb^^^^ 
conversations, computer communicr^ions, and video programming niormaiion neiworK. capable of carrying 

SOURCE Office of Technology A88e>''8m»»ri, 1939 



the network to connect any two points directly. It is 
a two-way network; any site on the network can 
both send and receive. Any site can originate 
transmission and programming*"^^ 

Since the div^rstiture of the Bell Operating System 
in 1984, PSTN has been changing rapidly. Several 
trends are driving this change. The network is 
increaj>ingly digital. The use of digital fiber optic 



lines is pushing implementation of other digital 
technolog;, such as digital switches. Thtse switches 
(which are actually specialized computers) are 
essential for the development of the intelligent 
network and the Integrated Services Digital Network 
(ISDN). Further, fiber optics and digital technol- 
ogy are the prerequisites for advanced broad- 
band networks capable of carrying high-speed 
data and switched video applications. Broadband 



swiS ^SL^^^^^^^^ ''''T' ""^'^ "^""^^l aspomi.io.muli,poini broadcast icchnolcwcs. they have limited 

LTlSlot^S^^^^^^ "-""^"^ ^^'^^y'' - - two-way ope!auon (th.s . 
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capabilities in PSTN are no. expected to be 
widespread for 5 to 20 years.^^ 

ISDN represents the next step in the integrauon of 
voice, data, and video services, ISDN is an end-to- 
end digital network that will allow users to send 
audio, data, and video signals over the same line 
simultaneously. Although not all the relevant stan- 
dards have been worked out, manufacturers are 
already making ISDN equipment, and there are more 
than 60 trials under way.-*"^ As yet, no distance 
learning projects have been attempted over a public 
ISDN facility. 

The timeframe for ISDN services retiains un- 
clear. Narrowband ISDN technologies (which can 
operate at 1.544 Mbps, but cannot offer full-motion 
video services? are being offered now, but broad- 
band applications of ISDN, including video, are not 
expected to appear until 1995 or be >videly available 
until 2000. The rate of ISDN (broadband ^nd 
narrowband) deployment will depend on technical 
factors such as how quickly digital switches are 
installed, the implementation of new signaling 
systems such as SS7,^* and tht cost and availability 
of optical fiber. The regulatory environment and the 
demand for wide bandwidth services, such ai 
videophone applications and high-speed data trans- 
fer, will also influence the rate of deploymert.^^ 

PSTN is becoming increasingly intelligent. New 
and varied services give users more control over 
their telephone. Hardware and software develop- 
ment is making it easier to control and customize 
communications. Network management, services, 
and features reside increasingly in software instruc- 
tions rather r,ian hard-wired connections. These 
software-defined switches and networks are more 
flexible than in the past and are easier to change. In 



many cases, upgrading a system or providing new 
features means only changing a circuit board or 
sof ware module, not rewiring the whole system. 
Such applications may serve as the precursor to more 
ad'-anced seivices including educational services. 
For example, users coMid dial in and gain access to 
various multimedia courseware provided by inde- 
pendent providers. 

'^unent regulation has opened up the network to 
more competition,^^ while stifling the development 
of new services and hardware in some fields 
especially new information and video services.^"* /^s 
competition intensifies in various parts of tiu 
network, more choices may open up for schools. The 
continuing problem for State and Federal regulators 
is fiow to assure innovation and competition while 
still protecting the c ;nsumer; it is a tense balance 
between the opportun ties of competition and the 
threats of monopoly. 

Future development of PSTN is closely tied to 
the implementation of fiber optics. Fiber is in- 
creasingly being used as the public network be- 
cjmes digitized. The trends and issues surrounding 
the i::ployment of fiber optic technology will have 
a direct impact on PSTN. 

Fiber Optics 

Fiber optic systems work by converting the 
analog electronic signals of voice and video and the 
digital signals of data into light signals and transmit- 
.mg them over thin strands of glass. Usually, these 
systems send intormation digitally, although some 
video applications do use an analog format. For 
digital transmission, analog signals are converted to 
digital bits, and then are transmitted by lasers or light 
emitting uiodes (^EDs) as pulses of light along the 



*'As of 1986, digital switches accounted for 40 percent of central oftice switches Eighteen percent ^[ Bell Operating Companies (BOCs) switches 
were digital in 1^86. but the independent telephone companies, which accounc for more tiian one-half oi the installed base of central office switches had 
8 much higher percentage of digital eqwpmcm Fifty percent uf their access lines arc digital, while the BOCs acceao ''^es are only 33 percent digitU 
At this point, analog switch growth is limited to additional lines being added to exirimg aiialog switches Nationa' Telecommunications and Information 
Administration.op. c It,, footnote 36. pp 312.314. Bob Kecly. district mar .iger. Bell CommunicationsResearch.ficrsonal communication. Mar 31, 1989 

50Michacl War znd Ellis Booker. "Open the Box and Look bside." Tckphony. vol 215. No 24. Dc: 12. 1988. p 30 

5»Signaling System 7 is the latest in ( untrol systems for the public network It allows greatly enhanced services to be provided to users such as 
customized 800 se^ices and calmer identification. 

52For a discussion of the factors surrounding the development of ISDN see, Rolf T. Wigand. "Integrated Services Digital Networks Concepts. Policies, 
and Emerging Issues.*\/ourna/ o/Co/wm4n<cmK>/u. vol. 38. No. 1. winter 1988. 

5^ An e.xampleis the proliferation of regional backbone networks (which arc primanly fiber-based; that offer an alternative to tradiiional long distance 
carriers. Proposed systems in many States, including Indiana and Wisconsin, nave met stiff challenges from local and long distance carriers Mary Walker. 
"Compcuuon in the Local Exchange." Telephone Engineer and Management, Aug 1. 1988. p 82 

5*Thc Modification of Final Judgment and the Cable Act of 1984 restrict the phone companies lo only transporting video, they may not originate or 
own the content passing over their lines. 
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Is it spaghetti? No Fiber optic systems use ha>r thin strands of glass and signals of light to car;y voice, video, and data. 



fiber strand. Receiviiig equipment senses these light 
pulses, converts them back to electronic Jigital 
signals, and then back to analog form for outpiU. The 
cost of analog fiber optic systems is iuwer than 
digital systems because digital systems require 
expensive equipment to convert the signals from 
analog to digital and back. Digital transmission, 
however, allows signals to be combined and com- 
pressed, permitting many more signals to be 
transmitted. Signal quality is comparable for both 
systems. In theory, fiber optics offers almost 
unlimited speed and capacity for voice, data, and 
video applications. Because information is trans- 
mitted as light, fiber optic signals are much less 
susceptible to interference from weather, radio 
frequency transmissions, or electromagnetic 
•*noise," which limit most conventional analog 
transmission systems. In practice, however, the 
capacity of fiber optic systems is limited by the 



speed of tlie transmitter and the sensitivity of the 
receiver.'^5 x^e capacity of these s>c.tems, however, 
is still far greater than other transmission media. 

Fiber optic systems have been implemented 
rapidly by the telephone companies and in large 
private networks whose data or video needs cannot 
be met by PSTN.-^^ fj^st, the high cost of such 
systems made them economical only for high- 
density apnlications such as long distance telephone 
trunk routes or video applications. As costs have 
fallen, fiber has been deployed in many new areas 
and applications. Continued advances in fiber optic 
technology promise even higher capacities, lower 
costs, and more rapid deployment. For example, in 
a trial currently being conducted around the country, 
fiber is being used to deliver broadcast video from 
five television networks to eight cilies.^'^ The system 
is expected to offer lower cost, higher quality 
tran smission, greater security, and the abiMty to 



56Rbcr optics IS ^reading quickly m the Nation s telephone system. First used almosi exclusively for Ions distance links on h><?h traffic m..i« fiK^r 
"••Fiber Opuc TV Trials Take Key Step." High Technology Business, vol. 8. No. 12. December 1988. p. 37. 
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deliver as yet undefined services. The development 
of digital television receivers will eliminate the need 
for expensive video codecs. The acce^Jsibility aiid 
availability of fiber optic systems should increase 
dramatically in the next several years.^^ 

Regulation 

Regulatory decisions will play an important 
role in determining how the public network 
develops. The huge capacity and high cost of 
broadband development present the telephone com- 
panies and regulators with a classic problem. At 
present there are no services the telephone compa- 
nies can offer that justify patting in fiber optic hnes 
directly to end users. Putting in capacity for future 
use that consumers pay for now, called "gold 
plating." has not been popular with State regulators. 
Development may go slowly depending on demand 
for new types of services and features, and how 
regulators react.^^ 

The restrictions placed on the Bell Operating 
Companies (BOCs) by the Modification of F'w^l 
Judgment (MFJ) regarding manufacturing and 
design of equipment, provision of long distance 
services, and provision of information services 
may hamper BOCs' abiliiy to offer the enhanced 
services needed for distance learning. BOCs 
cannot offer the complete service Sc jols want, in 
many cases, espxially when vid'^o is desired. In 
other instances, BOCs find it uneconomical because 
of restrictions or requirements of the MFJ or State 
public utility commissions. Tfclephone companies 
are currently prohibued by the Cable Act of 1984 
from providing video content, although they can 
transport video signals. Easing restrictions may 
encourage the telephone companies to make more 
resources available to education. The resolution of 
the cable/telephone company cross-ovnership de- 
bate, changes in the Cable Act and the MrJ, and 



evolving State regulation will impact what (video y 
services the telephone companies provide.^ The 
final outcome of these deliberations will signifi- 
cantly affect the range of options for distance 
education delivery systems. 

Issues and Future Implications 

There aie a host of issues that will determine how 
the public switched network evolves in the next 
decade.^^ PSTN may become less a telephone 
network and more a general-purpose broadband 
network capable of carrying all types of traffic, 
includi.ig audio, data, and video. Because tele- 
phone companies cannot yet provide all the services 
many educators want, a few scl.'X)ls have built their 
own customized systems. In the future, schools may 
not have to bypass the public network. Transmitting 
a live telecourse with full audio and video interac- 
tion may be no mere difficult than making a 
telephone call is today. However, because of the 
many political, economic, and regulatory issues 
involved, the timeframe for the development of 
this network is uncertain. 

The future of ISDN is unclear. The trials and 
services now available are all narrowband applica- 
tions for which services and pricing are still evolv- 
ing.^2 Broadband ISDN (B-ISDN), which is not 
available yet, will offer users advanced data and 
voice services as well as full-motion video applica- 
tions in addition to existing narrowb?nd services. 
Some of the services mat broadband fiber optic 
networks are ex^ :cted to offer inch de: viilooconfer- 
encing and video transmission, hign speed data and 
fax, and HDTV.^^ (See figure 3-10.) Many of these 
services have clear applications in distance learning 
project. Since deliver>- of these services will require 
the capacity of fiber optics transmission, the rate of 
fiber deployment may determine how and when such 
services become available for school use. B-ISDN 



5'Pq)pcr. op. cii.. footnote 56. 

-^Long amortization and depreciation times, for example, mean 'hat the phone companies cannot recover costs on equipment with short lifecycles 
This may prove to be a disincentive to future investment in the network. The debate about universal service and what it should br i«! rI v> relevant, because 
if universal service is redefined to include access to high bandwidth services such as video, thr duction of fiber may accelerate 

^^r a discussion of the legal and reg'ilatory issues surrounding the telephone companies' provision of video services sec Pepper, op cii . foomotc 

56. 

^^Thcsc arc discussed in more detail in Dennis Gilhooly. **The Politics of Broadband." Telecommunications, vol 22. No 6. June 1988. p 5 1 
*2Thcy offer speeds of either 144 kb|)s (2B+D) or 1 544 Mbps (23B+D). which allow the transmission of enhanced voice and data services, but only 
linuted video applications. 

^Many see video services as dnving the deployment of fiber opucs and the development of a broadband public network. Sec Andrew C. Barrett, "The 
Potemic* of Fiber Optics to the Home: A Regulator's Perspective." Public Utilities Fortnightly, vol 123. Jan. 19. 1989. Pepper, op cit . footnote 56. 
A limiting factor in the deployment of broadband video applications is the switching equipment available. Video switching technology is still in the early 
developmental st!)ges. Although tcchmcally possible, widespread application of broadband switching technology will depend on staridardi/ation and 
demand, and is still probably many years away Kecly. op cit.. footnote 49 
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Figure 3-10^nformation and Communications Ser/ices of the Future 
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In the noi-so-dislani future, schools will have access to a wide variety of information and communications services Advances in 
transmission and switching capabihties will bnng audio, video, and data services from many sources dlrecUy to thfsc^^^^^^^ 
SOURCE' Office of Tichnology Assessment, based on information from Ball Atlantic, 1989 



may evolve gradually, as fiber capacity is put in. or 
it may (in some areas) "leap-frog" existing technolo- 
gies, moving users directly to advanced broadband 
applications. Availability of broadband services will 
be uneven across the Nation for some time. 

Because of the newness of these services, prices 
have yet to be determined. Pricing policy, especially 
in the area of vi deo services, is evolving as the 

**Dciinis PcHani, executive vice president, Ttlc-Syslcms Associates. Inc.. personal communication. Aug 10. 1989. 



telephone companies gain more experience with 
video transmission and processing technologies. No 
standardized price structure or tariffs exist for 
multichannel video service,^ and in maii y cases, the 
telephone companies have had to price services on 
a case-by-case basis. 

Integrating the various ISDN "island" field trials 
may be difficult bec ause each trial uses equipment 
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and software made by different manufacturers. 
Schools using ISDN in one part of the country may 
not be able to connect with schools spi-ved by other 
phone companies, or the seivir^s and features 
offered by one phone company ^lay not be available 
outside that company's service area. As ISDN 
moves into the impleme^cation phase, standardized 
equipment and interfaces could resol ,^ these differ- 
ences.^ 

One of the fu jdamental problems schools face 
as they try to interconnect their networks is the 
lack of unliorm national standards governing 
digital vicieo and computer interconnection.^ 
With the proliferation of new technologies and new 
competitors, and in the absence of a national 
star.dard-setting authority, many interpretations of 
Flandards have emerged. Uncertainty about sian- 
rtards and compatibility may complicate schools' 
hardware and software decisions. 

Distance education needs may help justify broad- 
band and ISDN applications. In exchange for 
permission to add capacity, telephone companies 
may agree to install advanced systems in schools. 
Education could be an important factor in expansion 
of the telephone network. The telephone companies 
are beginning to recognize the potential of the 
education marlcet, and schools that want fiber optic 
systems will be seeking help from local, regional, 
and national telephone companies and providers. 

In most instances, schools implementing a fiber 
system have to Huild the system 'from the ground 
up/' laying new fiber from school to school and 
classroom to classroom. In the near future, this 
may not be the case. With aii increasing prevalenc*^ 
of fiber in PSTN, and with improved switching 
capability, districts may be able to hook onto 
existing fiber routes and only have to incur "final 
mile" costs to link schools and classrooms. In that 
case, fiber may be compeiiiive, for example, with 
buying a satellite dish. 

Even when ways are found to economically 
deliver advanced information and video services 



to schools via the public telephone network, most 
school buildings lack the internal wiring to ftiUy 
take advantage of new PSTN capabilities, lele- 
phone connections in individual classrooms are 
rare. To use computer nnworking, compressed 
video, and full video resources, classrooms will 
retjuire wiring — a telephone jack, a cable outlet, or 
a connection to an outside satellite or fiber equip- 
ment. While new schools can be planned and wired 
easily, retrofilting some older buildings may prove 
difficult and costly.^^ 

PSTN was engineered for analog voice applica- 
tions. Newer services, such as high-speed data 
transmission and videoconferencing, strain system 
capacity and switchmg capability. While long dis- 
tance lines and major trunk lines are increasingly 
fiber-based and have huge capacities, local tele- 
phone lines remain largely copper, limiting their 
ability to handle high-speed or high-bandwidth 
applicj^tions. Some copper lines can be "condi- 
tioned" to provide transmission rates up to 1.544 
Mbps, but even this ma^, not be enough for some 
video applications. 



COSTS OF TECHNOLOGY 
SYSTEMS 

(Tlhere are no simple formulas to help estimate the 
cost of a technology system.^ 

llie costs of distance leaniing technologies are 
difficult to analyze because technological options 
are so varied and are changing so rapidly. The 
technologies used in distance education are more 
powerful today than in the past, offering advanced 
capabilities and improved performance. At the same 
time, costs for the electronic components that make 
up these technology systems have been steadily 
declining, (Equipment and related costs for individ- 
ual technology systems are discussed in appendix 
B.) These two trends have produced systems that are 
increasingly less expensive for the capabilities they 
offer teachers and learners. Local schools and 



<*5Thcrc are bfO»idband applications available wiih x lay 's tcchnolQg>\ however. Swuchcd MuUi-Megabii Data Service (SMDS) is a service concept 
thai will offer hi^-spccd (45 Mbps) data communication services for computer commumcauon using technology available now. This service will be 
available in the early 1990s. 

"With electronic mail (e-mail), for example, it has just become p .to send an electronic message through vanous services or from one company 
to another. All the vanous ^-mail systems have beer (and most probaDiy remain) incompaiible; each has its own formats and protocols, which make 
imcfconnecting them very difficult 

*7Scc footnote 38. 

^National School Boards Association, Planning for Teletommumcations ' A School Leader's Printer (Washington, DC 1989), p. 10. 
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districts are finding that they can now afford (often 
with some help) the technology tools they need. Five 
examples are illustrative: 

• The Panhandle Shar-Ed Video Network was 
installed at a total cost of $340,000. This 
included laying fiber between four schools, 
outfitting schools with all necessary hardware, 
and maintenance and operation for 5 years. 
Annualized costs come to $17,000 per site. 
After 5 years the local telephone cooperative 
will charge the schools a minimal fee for 
continued maintenance and use. 

• In the Missouri Education Satellite Network, 
participating schoc»)s pay a one-time fee of 
$8,000 for equipment and an annual program- 
ming fee of $1,000. T\iition costs for student 
courses and sf'^f development are extra. Partic- 
ipating schools that choose to lease hardware 
and services { ly an annual fee of $3,500 plus 
tuition. 

• The Kentucky Educational Tfelevision initia- 
tive wii; construct a satellite uplink, install 
satellite downlinks at each of the State's 1,300 
elementary and secondary schools, and build a 
new Tfelecommunications Center, at a cost of 
$11.4 million. 

• Houston's Inter Act ITFS transmitting equip- 
ment cost $330,000. This system reaches par 
ticipaling schools within a 50-mile radius 
around the city. Panicipating schools have 
invested an average of $12,000 for hardware. 

• Since 1985, the Pennsylvania Department of 
Education has provided $952,000 to fund the 
Pennsylvania Tbleteaching Project, a statewide 
audiograr^'cs project. Funding has supported a 
pilot program and has purchased equipment for 
48 schools. Funds have also been used to 
upgrade software and hardware, for staff train- 
ing, L.id for maintenance. Local schools pay 
telephone charges about $45 per month de- 
pending on use. 

Varying equipment requ.'-ements, use of local 
resources, and the individual nature of each system 



makes cost comparisons between different technolo- 
gies impractical. For example, one study that com- 
pared costs at five hypothetical districts linked by a 
variety of techi ologies showed real differences in 
the absolute cost of the various configurations,^^ but 
the results were judged to be of limited value 
because the hypothetical construction was toe con- 
trived, and because the capabilities of the systems 
V aried so greatly .^^ Key factors affeci overall cost 
of distance learning systems include: 

• Instructional design: what types of connections 
are needed? Instructional design requirements, 
particularly interaction, will affeci the cost and 
type of system chosen. 

• Scope of the system: how many sites will the 
system serve? More sites will increase the cost 
of the system, but costs per student or site may 
decrease as economies of size are realized. 

• Existing infrastructure: what telecommunica- 
tions resources are available? Schools with 
access to local resources, such as cable televi- 
sion systems or university ITFS networks, may 
be able to use those resources at minimal cost. 
Other schools may have to build or lease 
facilities. 

• Partnerships: who can schools share costs 
with? Cooperative arrangements with business 
or higher education can substantially reduce 
costs by sharing facilities and resources. 

• Engineering requirements of the system: what 
are the technical requirements of the system? 
Longer distance or rough terrain may increase 
costs. 

• Financial arrangements: will it be cheaper to 
buy or !ease capacity? Many combinations are 
also possible, such as owning the hardware and 
leasing the transmission channels. 

• Programming: what types of programming are 
desired.'' Broadcast quality video production is 
very expensive. Other forms of audio, video, or 
computer materials may be far less expensive. 



(Sl.?a7l£^i5^'^^^^^ Instniciional Tfcchnology. State of Minnesota Task Force on Instructional fechnology Report to the Ugislature 

'OJoan Wallin, Minncsoia Dcpamrr^t of Educauon, person''' communication, June 16, 1989 
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Table 3-2— Cost Categories for Distance Learning 



Initial: 

Capital ... 
Development . . 

Ongoing: 

Programming . . 

OperatJon and maintenance 



Transmission 
Expansion . . 



infrastructure and hardware costs, such as satellite dishes, Instructional Television Fixed Service 
and microwave towers, computer's, fibt^r optic or coaxial cable, monitors, cameras (Equipment 
and related costs for individual ieuhnology syslems are discussed in app B ) 

Costs needed to actually put the system into opt^ration. These costs cover initial professional training, 
program development, matenals acquisition, staff support, management, and miscellaneous 
equipment Such costs are valued not only by actual dollars spent, but also in the time invested. 

Costs paid to acquire, produce, or use educational programming or instruction These include 
subscription costs, costs for individual courses or matenals, and any other costs associated with 
producir^g i course or program 

Costs associated with continued operation of tfie system. Some costs include maintenance and 
repair; salaries for teachers, aides, and technicians; and expendable materials Also included m 
this category are recurnng costs associated with training technical staff, teachers, and aides 

Costs of satellite transponder time, or long distance telephone charges, for example. 

Costs that result from enlarging an existing program. These include* new equipment, personnel, and 
management costs. 



SOURCE. 01 A analysis, from Anne Batty and Richard N Cowell, D/stem 9 EO' -^tion An Overview (Portland, OR r:of*hwest Reg.ona! Educational 
Laboratory, Technology Program, November 1986) 



• Training: \o must be trained and vhal 
expertise' ou'eady availaole? Experienced 
teleteac> and support staff will need less* 
traiiang and support. Inservice and staff devel- 
opment costs v ill vai^ depending on the types 
of technology uj>ed and how the course is 
designed. 

Schools implementing distance learning systems 
have two types of costs: 1) initial costs that include 
equipment and development; and, 2) ongoMg costs 
that include programming, transmission, operation 
and maintenance, and system expansion. (See ta^'e 
3-2 ) The most visible costs are the startup costs, 
wh.ch can be quite high, especially if few resources 
CAist and the system has to be built "from the ground 
up." Hiph startup costs can make some technology 
opdons too expensive for school districts to afford 
on their own. 

In the long run, the ongoing expenses associated 
with operating a distance learning system may be 
much more substantial than tlie initial costs. The 
equipment necessary for a scliool to participate in 
Missouri's Educational Satellite Network ^ exam- 
ple, costs $8,000, but annual subscription cost> for 
receiving progranuning could soon equal or exceed 
that amount and will continue to accrue each year 
thai schools subscribe. School districts that only use 
free prognonming from public television or cable 
programmers may have minimal costs. Districts that 
share local teachers and resources electronici^lly 
tend to have lower programming costs, althou^'i for 
districts or schools producing their own program- 



ming, costs will be higher. Schools thai buy courses 
from commercial providers pay subscription and/or 
per course costs. Other o*;going costs associated 
with distance learning include operating expendi- 
tures for maintenance and repair, transmission, and 
any costs associated with expanding the system. 

Opportunities exist for local schools to reduce (or 
even elir^naie some) costs by sharing infrastructure 
resources aid progiamming costs with other dis- 
tricts or eduCi tion agencies, private business, higher 
education, and Slate anc local government. In the 
Panhandle Shar-Ed Video Network, for example, 
four neighboring school districts secured funding 
from private foundations and from the State and, 
working in collaboration with the local lelephone 
cooperative, are sharing the costs of constructing 
and operating a fiber optic system for the schools 
and the community. Institutions of higher education, 
with technology capacity and instructional re- 
sources, become natural partners for K-12 distance 
education efforts. 

Growing opportunities exist for schools to share 
ongoing expenses as well. By expanding the uses of 
a system, schools can share costs with other user 
groups. The State of Maine, for example, will use its 
higher education telecommunications network to 
serve other learner communities after regular school 
hours. In this way. the resources of the network are 
more fully utilized, and costs c^n be bom? by more 
users. Local schoois can similarly reduce operating 
costs and share benefits with local businesses, 
governments, and community groups. 
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Sophisticated video processing techniques and fit>er optic capacity will e.ihance future distance education efforts 



SUMMARY 

Improvements in telecommunications and infor- 
mation technology have given schools many options 
for delivering instruction and educational resources 
to distant students and teachers. Fart' i advances *n 
technology, including more powerful computers and 
storage devices, the deployment of fibe; optics, 
better signal processing and compression, and the 
rapid advance of digital technology, promise even 
more opportunities in the future. The capabilities of 
distance education will expand as information pro- 
cessing and telecommunications technologies con- 
tinue to converge, as audio, data, and video become 
easier to combine, store, and use, and as various 
technologies and networks are linked. 

This explosion of technological possibilities pre- 
sents schools and educators with a host of new 
challenges and opportunities. Schools will face an 

ERLC 



increasingly complex array of technologies and 
providers. Many new players, including the telecom- 
munications industry and the post-secondary and 
higher education community, can help sort through 
the choices. Educational users can become leaders in 
advancing the development of new education tech- 
nologies, applications, and experiences. Education 
and industry can work together. 

Today, the technical capability exists for schools 
to provide effective distance education, and a 
growing number of efforts utilize available telecom- 
munications infrastructure and information re- 
sources. However, access to telecommunications 
resources varies ''onsiderably in different locations. 
Channels that could be used to provide distance 
education are saturated in many areas, high-capacity 
fiber optic lines are concentrated in more populous 
areas, and schools' internal wiring is often inade- 
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quale. As a result, most efforts will require additions 
to existing systems and/or the construction of 
entirely new systems. 

A major factor in the advance of telecommunica- 
tions technologies and services is the sometimes 
confusing regulatory structure in ihe Unitec States. 
Regulations and policy regardmg computer and 
telecommunications technologies have been largely 
promulgated with little consciousness of the needs 
and concerns of education. Transmission costs can 
be very high and gaining access to scarce communi- 
cations channels anc resov'rces can be difficult for 
local schools. Future changes to telecommunica- 
tions policy and regulation, e^ptcially those govern- 
ing the public telephone netwoik and the Nation's 
cable television providers, coul i radically affect the 
options available to schools. To protect rising 
interest and investment educational ^lecommuni- 
cations, the edu:ation immunity needs a voice in 
determining how these policies are defined. 

The future promises vastly more sophisticated 
telecommunications systems for education. These 
systems will generate new and different applications 
as the technologies advance and as students and 
teachers learn to use the systems more creatively and 
effectively. These systems have the capability of 
serving more than just the needs of education — 
telecommunications is achieving greater importance 
in encouraging economic development, training the 
work force, uid extending the resources of the 
information age to all citizens. 

Policy options serving immediate needs and 
long-term goals could include: 

• Suppo; t technical assistance to schools and 
States planning distance learning efforts. 

Experiences of those already up and running 
could be shared more broadly. 



• Review and shape Federal and State tele- 
communications policy to ensure a coherent 
use of communications technology for edu- 
cation. Assuring adequate capacity on telecom- 
munications systems for education at reasona- 
ble rates could expand the use of such facilities 
for distance education and promote the im- 
provement and expansion of existing systems, 
as well as help to justify investment in new 
telecommunications resources. 

• Support standards and protocols that pro- 
mote the integration of different technol- 
ogies and networks. The growing national 
infrastructure for distance education is com- 
posed of numerous systems with various ad- 
ministrative and technical frameworks. Efforts 
to expand the communications infrastructure 
for education could build on resources already 
installed, while seeking further connections 
and flexibility. 

Telecommunications and information technolo- 
gies can advance teaching and learning to new 
levels. The potential of technology for addressing 
the needs of education cani.ot be neglected: 

Technology has the capacity to do more than aid 
the exchange of information and ideas. It can 
enhance students' powers of analysis, sharpen their 
capacity to think critically, improve their writing 
skills, and increase their ability to develop independ- 
ent judgments. If used properly, it is likely to alter the 
learning environment to such an extent that the old 
institutional models of campuses, classes, lectures, 
schedules, umetables, and tests will not survive in 
their jM-esent forms. How, when, what, and where we 
teach will change.^^ 



''^Donald R. McNeil. "Tbchnology Is a Hot Topic. But Us Impact on Higher Education Has Been Minimal." Tre Chronicle of Higher Education, June 
7. 1989. p. A44 
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Chapter 4 

The Teacher Link: New Opportunities for the Profession 



While the intellecttial and social demands on teachers have escalated at an astonishing rate since 
this century began, the nature and organization of teachers work have changed only a little since the 
middle of the I9th century We now live in an age when many elementary school students have their 
own microcomputers. These students can put some of the most amazing achievements of modern science 
and technology to work in support of their learning Yet their teachers are still working with the same 
job descriptions that teachers had in the mid- J 800s, when McGuffey s Readers and spelling slates were 
the leading educational technology ^ 



INTRODUCTION 

Tbday not eveiy leaching need can be met by 
applying the traditional classroom model of 1 
teacher standing in ^nt of a class of 25 students. In 
some cases, there may be just a handful of students 
who need to take a particular course, not enough to 
justify hiring a teacher. Or a district may be unable 
to find a fully qualified teacher, especially in 
specialized or advanced subjects. Because of this 
mismatch between student needs and fully qualified 
teachers, many districts are turning to distance 
learning technologies for help. 

Distance learning technologies can bring the 
teaching profession out of the age of McGuffey's 
Readers and into the 21st century. The very technol- 
ogies that can bring better resources into the 
classroom to help students can also improve the 
quality of the teaching v^'Ork force. 

Teacher quality is a charged term, subje*. to 
debate as to what constitutes teaching excellence. 
TI?is much is clear, however: we need to find ways 
to brini? into teaching people who are better pre- 
pared, ana lo mair.tiiir. 2^^^ nnarade the skills and 
knowledge of those already in the classrooni. We 
also need to do a better job of utilizing the human 
resources we already have, to share professional 
expertise, and to draw on the skills of the most 
experienced and talented teachers so that their 
wisdom will be available to others. Distance learn- 
ing technologies offer a resource for meeting these 
goals. But to improve teaching via technology, 
enthusiasm and excitement for technology must be 
matched with careful attention to three critical 
factors: involving teachers in the planning and 
implementation process, accounting for how teach- 



ing with technology can change the nature of 
teaching and the teacher's role, and educating 
teachers to take advantage of these teaching tools. 

FINDINGS 

• A mismatch between student needs and quali- 
fied teachers, especially in areas such as mathe- 
matics, science, foreign language, or advanced 
placement courses, has driven many districts 
to adopt distance learning strategies. The need 
to provide inservice training and professional 
develop.nent to school staff has been another 
motivating factor, 

• The key to success in distance learning is the 
teacher. If the teacher on the system is good, the 
technology itself can become almost transparent. 
Conversely, no technology car overcome poor 
teaching; poor teaching is actually exacerbated in 
distance education applications. But when skilled 
teachers are involved, enthusiasm, expertise, and 
creative use of the media can enrich students 
beyono the four walls of their home classroom. 
Outstanding teachers can also serve as "electronic 
mentors" to other teachers. 

• Teachers* concerns aboc^ being displaced by 
technology must be taken seriously. Systems 
imposed from above are understandably threat- 
ening. However, when teachers are involved in all 
aspects of planning and implementing distance 
learning strategies, they can shape the systems to 
meet the needs of the entire school community. 

• Teachers using distance learning have had to 
find new ways to structure student-teacher 
interaction. Old styles of teaching tuay not be 
appropriate or effective. Tlie inherent limitations 



'The Holmes Group. Tomorrow's Teachers A Report of the Holmes Group (East Lansing. MI April 1986), p. 6 
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in distance leamih^ technologies can be catalysts 
foi instructional design and teaching techniques 
that eniiance the learning process. 

• Distance education systems ofTer many benefits 
to teachers for professional growth. Courses 
can make it possible to broaden and update 
knowledge, enhance skills, or change specialties. 
Electronic networks give teachers a chance to 
connect with colleagues and share resources, 
experience, and teaching. Tfeachers delivering 
courses over distance learning systems can focus 
on their specialties. They can negotiate more 
flexible, individualized teaching options. 

• Teachers must be trained if they are to use 
distance learning technologies effectively. 

Training opportunities, however, remain limited. 
Few preservice and inservice programs focus on 
how to incorporate technology into instruction, 
create new opportunities for interactivity, or 
develop materials and use the media most effec- 
tively. 

• Distance teaching is not for everyone. For some, 
nothing can substitute for the intimacy of the 
classroom. Those who serve as distance teachers 
report that it takes more time to prepare for class 
sessions and more effort to compensate for the 
separation from their students. They must be more 
organized. Being on stage at all times can be 
intimidating. But distance teachers are excited 
about the opportunity to be innovators, to teach 
the subjects they love to a wider audience of 
students, and to use technology as a springboard 
to creativity. 

• Classroom facilitators matter. How they work 
with the distant teacher shapes the style of 
instruction and affects the success of the effort. 

• The opportunity exists to develop regional or 
national resources for teacher development 
over distance learning systems, similar to 
professional development programs now avail- 
able for engineers. One of the reasons for the 
success of engineering and technical programs is 
the support provided by employers. Convinced of 



the crucial need for their staff to keep up-to-date 
with courses relevant to their work, employers 
provide not just tuition fees, but classroom space 
at or near die work site and release time so that 
employees can participate. If education were to 
support similar efforts, the current and developing 
nationwide distance learning infrastructure could 
make it possible to create a national system of 
teacher enhancement, drawing on the best re- 
sources around the country. 

MATCHING EDUCATIONAL 
NEEDS AND QUALIFIED 
TEACHERS 

Do we have today, and will we have torrorrow, 
the number of qualified teachers needed to equip our 
young people to meet the social and economic 
challenges of the 21st century?^ It is easier to 
describe the c'arre.it situation than it is to project into 
the future, particularly .^-ince the future of schooling 
is being redefined by many forces. Shifting demo- 
graphics and social needs, advances in technology, 
and changing demands on the profession of teaching 
all contribute to current school reform and restruc- 
turing efforts. 

Tfeacher turnover is the factor that most affev:ts the 
demand for new teachers. Districts continually need 
to replace teachers who leave the profession before 
retirement. Of special concern is the fact ih^t much 
of the current teaching force is nearing retirement 
The Department of Education projects that between 
1988 and 1997 about 1.6 million new teachers will 
be needed.^ 

School reform efforts have also pushed hard on 
the demand side of the equation. State graduation 
requirements and prerequisites for university en- 
trance have increased demands for curriculum offer- 
ings, especially in mathematics, sciences, and for- 
eign languages. Many schools find themselves 
unable to meet this demand. Ifechnically, few 
positions for /equired courses stand vacant, but 
many schools have had to use teachers who are not 
fully qualified to fill those positions. The 1985-86 



2Much of ihis discussion comes from James B Sicdman. Congressional Research Service. "Ifeachers lisues for the lOlsi Congress." issue bnef, 
June 1, 1989. 

^Thc Dcpartmem ofEducaiion relies on Bureau of Labor Slausucs* csumaicsof teacher ailnuon in 1983-84 ai4.9pcrccni for public clemcnlary school 
teachers and 5.6 pcrcenl for s^condai^ teachers. Some analysts challenge these atlntion rales argumg that a higher percentage of teachers leave ammally 
raising the number needed by a substantial margin Ibid., pp. 6-7 
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National Survey of Science and Mathematics Educa- 
tion^ found that a majority of high school principals 
reported difficulty hiring fully qualified physics, 
chemistry, computer science, and mathemati;;s 
teachers, among others. The situation among foreign 
language teachers is equally troubling. Forty percent 
of those responding to a State survey of foreign 
language teacher availability reported an existing 
shortage at the elementaiy level; 48 percent reported 
shortages at the secondary school level. Further- 
more, they expect these shortages to increase: 57 
percent anticipated foreign language shortages at the 
elementary level within the next 5 years, and 62 
percent at the secondary level.^ 

Concern has also focused on the number of 
minority teachers in schools today and in the future. 
At a time when the proportion of students from 
minority groups is expanding rapidly,^ the number 
of teachers from minority populations is not keeping 
pace. At one time, 18 percent of the U.S. teaching 
force was made up of Black teachers. Today the 
figure is 7 percent, and some estimates suggest that 
the proportion will fall to less than 5 percent by 
1995. Only 2 percent of teachers in public schools 
are Hispanic.^ Minority enrollment in undergraduate 
teacher education programs has remained relatively 
stable over the last 3 years, never exceeding 5 
percent of the total enrollment.^ 

Can the needs for qualified new teachers — 
especially in these areas of special need — be met 
through traditional mepjis? Are colleges of educa- 
tion producing enough qualified new teachers? 
Throughout the 1970s and early 1980s, the number 
of newly trained entrants graduating from under- 
graduate teaching programs declined by more than 
one-half. However, this was a period when teacher 



demand was also dropping. After years of teacher 
surplus, in 1985 iobs and job seekers were roughly 
in balance.^ Reflecting a number of factors, includ- 
ing increased demand for teachers and improved 
teacher salaries, enrollment in undergraduate 
teacher education programs jumped by slightly more 
than 20 percent between 1985 and 1986, and is 
exj)ected to reflect an increase of about 10 percent 
between 1986 and 1987.^^ 

Tfeacher applicants are coming from a wider pool 
than just the recent graduates of education programs, 
however. 'Ifeaching is attracting diverse populations, 
including many reentering teachers. Data from the 
American Federation of Tfeachers' survey of States 
show that 53 percent of new hires in 1^87-88 were 
reentering teachers.** In a recent study of teacher 
applicants}^ school districts reported that about 50 
to 60 percent of their applicants for teaching 
positions are "recent college graduates," 10 to 20 
percent are "former teachers trying to get back into 
teaching," 10 to 20 p)ercent are "substitute or 
part-time teachers seeking full*time teaching posi- 
tions,* 2 to 5 percent are "mid-career changers 
seeking teaching jobs," and 2 to 5 percent are retirees 
wanting to become teachers.*^ 

Many States have created special programs to 
recruit and train new teachers in the areas of 
mathematics and science. Three approaches are in 
use.*^ Two types of programs recruit professionals 
(retirees or career changers) who may be interested 
in teaching. Some programs orovide the coursework 
required for full certification, while others (known 
as alternative certification) establish less restrictive 
criteria for the teaching credential. A third type of 
program recruits teachers who are currently teaching 
other subjects and gives them the courses they need 



^Scc Ins R. Wciss» Report of the 1985-86 National Survey of Science and Mathematics Education (Research Triangle Park, NC, Research Tnangle 
Insutute. 1987) 

^Jamie B. Draper, Joint Committee for Languages, State Activities Update Focus on the Teacher (Yonkers, NY, Amentan Council on the Teaching 
of Foreign Languages* December 1988) 

^By the year 2000. one-half of the student population will be made up of Blacks. Hispanics. and members of other minority groups In many hool 
districts* especially urban districts, this is already the case The Task Force on Women, Mmonties. and the Handicapped in Science and Tbchnolcgy. 
"Changing America: The New Face of Science and Enginecnng.** unpublished intenm rcpon. 1988 

''Manin Habcrman. "More Minonty Ttachcrs." Phi Delta Kappan. vol. 70. No. 10. June 1989. p. 773 

'Lynn Olson, "Education Schools' Enrollment Rises for Th'rd Straight Year. Study Shows." Education Week, vol 7, No 26, Mar 22. 1989. p 7 
'Camegic Forum on Education and the Economy. A Nation Prepared Teachers for the list Century, The Repon of the Task Force on Teaching 
as a Profession (New York. NY. 1986). p. 26. 
lOQison, op. cit., footnote 8. 

"Amcncan Fcderauon of Ttachers* Survey, cited in C. Emily Feislntzer. Teacher Supply and Demand Surveys 1988 (Washington DC National 
Center for Education Information. 1988). p. 7. 
^2lbid. 
'3Ibid. 

**For more information on t**t% programs, sec Linda Darling-Hammoiid et ai , Redesigning Teacher Education Opening the Door for New Recruits 
-^""tnce and Mathematics Teaching (Santa Monica. OA. Rand Corp . Center for the Study of the Ttaching Profession. 1989). 
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to obtain certification in mathematics and science. 
Of those graduating from all three alternative 
programs, 85 percent enter the teaching profession 
immediately after graduation, and about 75 percent 
slay in the classroom at least 2 years. Both percent- 
ages are comparable to those for graduates of 
traditional teacher preparation programs. Sixty-four 
of these programs provided about 10 percent of new 
science and mathematics teachers in 1986-87,^^ 
These nontraditional programs also appear to be 
attracting substantially mere minority candidates 
than other teacher preparation programs. 

What Role Can Distance Learning Play in 
Matching Educational Needs and 
Available Teachers? 

Distance learning provides a way to overcome 
field-spectnc teacher shortages by offering 
classes taught by ftilly quaiiried teachers. Because 
today^s technology makes it possible to bring a 
teacher from any distance to the school electroni- 
cally, sharing teachers among schools, once a 
geographic or physical impossibility, is now feasi- 
ble. For example, in a recent survey of shortages 
in foreign language teaching, 38 percent of the 
States reported that they now offer foreign 
language instruction via technology (most com- 
monly satellite-delivered courses) as one solu- 
tion.^7 

Distance learning can do more than fill the gaps in 
an uneven teaching supply. It can allow student 
teachers to observe and work wi*h outstanding 
teachers — ^'electronic mentors'' — anywhere in the 
country. It can provide a way to keep teachers 
up-lo-dRle or to develop expertise in new areas, it 
can facilitate the preparation of new teachers from 
nontraditional sources. And it can bring new re- 
sources to enrich the classroom environment, create 
opportunities for team teaching, and open up the 
walls of tlie oncc-isolatcd classroom. 



IMPLEMENTING DISTANCE 
LEARNING: CLASSROOM 
CONSIDERATIONS 

The Need for Teacher Involvement 

If distance learning is to take hold, teachers 
must be involved in the planning of these systems, 
trained to use the tools they provide^ and given 
the flexibility to revise their teaching accordingly. 

Some school reformers and technology zealots have 
eagerly embraced technology as the new educational 
fix, an all-purpose solution to the educational ills 
that beset America today. Those responsible for 
running the Nation's schools typically take a more 
conservative, long-term ;:ew of change. Hie physi- 
cian's **Fii^t, do no harm" may be the unspoken 
watchword of school administrators looking at 
alternatives to the present system. One requirement 
for constructive change is the involvement of those 
who will be left holding the reins — the teachers. 

Distance learning, like most technological solu- 
tions, may instill initial skepticism a:^u apprehension 
among parents, students, ana teachers. Like the 
introduction of computers, some of this apprehen- 
sion subsides once the technology becomes * demys- 
tified." When teachers develop experience and an 
understanding of how to complement their own 
leaching, their outlook changes. With familiarity, 
they look at technology as another teaching tool. 

But teachers are aware that some schools may try 
to take educational shortcuts by buying into distance 
learning courses as a way of reducing staff, Tfeachers 
also worry about the ruality of instruction students 
will receive if distance learning systems are not well 
planned. Teacher concerns must be factored into 
any planning for distance learning. The National 
Education Association has taken a strong stand on 
this issue: 

The committee believes that the Associaiion and 
its affiliatr > should be involved in the planning, 
implementation, and evaluation of long distance 
learning proposals and programs to provide students 
the highest quality learning experience.*^ 



»5n)id., p. xiv. 

^•Overall. 20 percemc^ the nontradi tonal recruits arc mir.only group members; 10 percent art Black. By comparison, the 1985 Survey of Recent 
College Graduates '^ound that only 9 percent of all bachelor's and master's degree candidates nrwiy qualified to leach (in all Jubjcci areas) were minoniy 
group members; 5.G percent were Black. U.S Dcpai imenl of Education. Center for Eduction Statistics, May 1986, cited in Oarling- Hammond, op cil . 
fooOKHe 14. p. 49. 

I'Drapcr, op. cil., footnole 5. p. 2. 

»'Naticiial Educauon Ar>sociation Special Commillce on Tbchnology, "Policy Statement on Ttchnology." unpublished documrnl. July 1989, p. 7. 
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Some teachers fear that they will be replaced by 
teachers beamed in from afar, in a Star Trek vision 
of the future* Interestingly, this concern diminishes 
in schools that have used distance learning technolo- 
gies; those teaching in distance learning projects are 
adamant in their feeling that teleteaching will not 
replace regular teachers. Other teachers are con- 
cerned that they will be forced to teach over these 
systems, A more realistic concern is that teachers 
will be given distance learning responsibilities as an 
add-on to their regular teaching, with no allowance 
for the demands of this new role. There is some basis 
for this concern. Teleteachers (those who teach a 
course over distance learning system!;^ consis- 
tently report that it takes them more time to 
prepare for distant teaching lessons, ar^d more 
time for followup with students. For example, in 
the OTA case studies,^ despite the varying systems, 
most teachers strongly agreed that prepr.ing lesson 
materials for distant teaching is much more time- 
consuming than preparing lessons for regular teach- 
ing. These teleteachers estimated that preparation of 
a typical daily lesson ranged from 38 minutes up to 
4 V2 hours. Yet, despite the increased preparation 
time, fewer than one-half of the teleteachers sur- 
veyed in the OTA case studies received a highe- 
salary for teaching a telecourse than they would in a 
regular classroom, and 87 percent were not given a 
reduced teaching load.^^ 

Some districts that have not involved teachers 
early on have e^periencc•d labor-management diffi- 
culties. Unions rtpresenting teachers want to ensure 
that teacher employment and responsibility levels do 
not decrease after the implementation of a distance 
learning network.'- When faculty feel they do not 
have enough input into the planning, implementa- 
tion, and uses of distance learning systems, the result 
can be frustration, confusion, and potentially less 
effective use of any system.^^ 

When teachers are involved in the development of 
distance learning systems they have been able to 



shape the systems to assure appropriate and high- 
quality instruction and to help planners consider a 
broader range of services for the entire school 
community. More importantly, this planning can 
contribute to a rethinking of staffing requirements 
and alternative educational arrangements as part of 
school restructuring efforts. There has been little 
research on the issue of how distance learning can 
affect staffing, or how new or desirable teaching 
models can be utilized, but alternative staffing 
arrangements and flexibility in collective bargaining 
issues can be negotiated. Several new possibilities 
could be considered. 

• Part-time or reduced load teaching assign- 
ments. 

Tfcachers who are at home with young children, or 
have retired or left teaching fo** other careers may 
wish to keep their hand in teaching on a part-time 
basis, specializing in distant teaching. For example, 
in Houston's Region IV Interact system, the 11 
instructional television teachers are recruited from 3 
alternative sources of public school teachers: retired 
teachers, teachers not currently employed full time 
in secondary teaching assignments, and full-time 
university graduate students who hold teaching 
certificates.^ 

• Using master teachers or subject area spe- 
cialists for some or all portions of a distance 
learning course to supplement the skills of the 
home-site classroom teacher. 

In one example, a high school in New York State 
offered Russian history using faculty from a nearby 
university via distance learning.^** The classroom 
facilitator was a history teacher who lacked the 
special qualifications to teach Russian history. The 
teacher took the course along with his students, 
collaborated with the teleteacher throughout the 
course, and was able to teach the Russian history 
class himself the following year. Distance learning 



'^Scc Bruce Barker. Tbxas Tfcch Universuy. "Distance Learning Case Studies." OTA conuacior report. Mav 1989 

20lbid. 

2»lbid. 

22Sec for example. New York State United Teachers. Division of Research and Educational Services, Survey of Distance LearmnR Projects, No. 
868718 (Albany, NY: Jime 1987) 

^New York Slate Ijcgtsiativc Commission on Science and Technology. Distance Learning The Sky's the Limit (Albany. NY September 1988). p. 

26. 

2<Birker, op. cit., footnote 19. 

^Center for Learning Tfechnologies. Emerging Technologies Distance Learning, The Learning in New York Tblcconfrrcncc Series (Albany. NY 
Department of Education, Feb. 2, 1988). 
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did not displace this teacher, instead, it expanded his 
skills and areas of expertise, increasing his teaching 
options. 

• Employing student teachers, retired teachers, 
or paraprofessionals as classroom facilitators. 

Here, too, the unique cooperation possible be- 
tween the teieteacher and the tf^acher in the receiving 
site makes it possible to combine the skills, exper- 
tise, and experience of different levels of teaching. 
In many distance learning projects, the teieteacher is 
a uniquely skilled teacher; a teaching intern could 
learn a great deal by working with these teachers as 
a site facilitator. Conversely, a retired teacher 
serving as a classroom facilitator could bring experi- 
ence and perspective to enrich the distance learning 
course. 

• Sharing teaching among several teachers 
within a distance learning course (see box 4-A). 

Opportunities exist for creating new interdiscipli- 
nary courses, combining the expertise of several 
teachers from many schools. A district could offer a 
course in "Major Issues of the 20th Century," 
highlighting the teaching of a top-notch history 
teacher from one school, the literature teacher in 
another, and science and technology experts from 
other schools. Tbachers might welcome the opportu- 
nity to participate in special courses if each could 
focus on those topics in which they have special 
expertise and interest, working with distant col- 
leagues whose expertise complements iheir own. 

In the traditional classroom, one of the barriers to 
team teaching has always been scheduling. In 
distance learning, scheduling adjustments, while 
difficult, are accepted as the norm. In cooperative 
distant teaching, changing concepts of time and 
place can make team teaching more feasible. The 
class environment can remain the domain of the 
home school teacher, but it can be expanded by 
sharing teaching resources with colleagues. 

Distance Learning Technologies and 
Teaching Style: Issues of Interaction and 
Instructional Design 

Clearly, distance learning can add new resources 
to the traditional classroom, whether those resources 



are specialized teachers or contributions from wise 
and unique people from many walks of life. These 
resources will change the design of courses and how 
teachers conduct their classes. In fact, many teachers 
develop new skills and insights that carry over into 
their regular classrooms. 

Students, teachers, course materia^ and presenta- 
tion, and interaction are all affected; distance 
learning creates a new context within which the 
educatio'i process and student-teacher interaction 
take place. Old styles of teaching and learning may 
not be most appropriate or effective when mediated 
by telecommunications technologies. These tech- 
nologies impose inherent limitations (which vary by 
individual technology), but they can also enhance 
the learning process. 

In attempting to incorporate distance learning into 
a classroom setting, or in designing distance courses 
or modules, teachers and instructional designers 
have had to find ways to restructure interactivity. 
Various types of distance learning systems may limit 
interaction in different ways. Some systems, such as 
judiographics, do not permit students and teachers 
to see each other, but they can converse and 
exchange written materials, sophisticated graphics, 
and visual images. And use of the graphics tablet can 
be very effective in courses such as astronomy and 
calculus. This interaction, while not face-to-face, 
may be equally effective. 

In one study^^ looking at several projects using 
audiographics systems, teleteachers confirmed that 
the preparation required for audiographic presenta- 
tion forced them ;o rethink the design of their 
courses. Many coi.^mented that the lack of visual 
contact with their students forced them to improve 
iiieir communication snd listening skills. 

Regardless of whether they changed teaching 
styles, virtually all instructors claimed they were 
better teachers after teaching e\ one course over 
the audiographic system. They attributed this to the 
fact that they had to be much better prepared than in 
the traditional environment. They began to think 
more systematically about what they were teaching 
and how best to present the information in spoken 



^Birkcr. op. cii.. footnote 19. 

W. Gilchcr and Sjdly M. 'ohnstonc. A Critical Review of the Use of Audiographic Conferencing Systems by Selected Edutational institutions 
(College Park. MD: International University Consortium. University of Maryland. 1988) 
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Box 4'A—Team Ttachmg Over a Two-Way Video Unk^ 

During die 1988-89 school ye&r, two high schools in the Hartford area piloted a two-way video and audio 
hookup over the local lelqihone system. This demonstration project was funded by the State of Connecticut and 
Southern htew Engbiid lUephone (SNET). Bulkeley High School in inner*city Hartford was linked with Hall High 
Scho^A in suburbtn West HstfbnL A teacher at each school volunteered to participate in the first pilot run of the 
cotnpret ted video system «id lo e^qdore ■n)lications for teaching advanced Spanish in their districts. 

Why weie the two teachers in these high schools eager to participate? Mary Foley, Hall High School teacher, 
wmed 10 Johi the two classes in oider to expand her students* cultural understandings and enrich their course 
ooflleiit She 0dt that her students would benefit firom experiences that prepared them for learning and woridng with 
people from wmy diffinent walks of life. And altfiough her students were ''advanced** in Spanish, they were not 
fltieat spaafcors. Bulkeley *s students, many whose first language was Spanish, had much to contribute. For Bulkeley 
High School teacher John DlPletro, the project . . provided an opportunity for others to learn about us, and us 
about them,** 

The two teachers spent nuny hours working together, preparing to team teach dieir advanced Spanish courses 
(one Advaaoed Plaoemer% die other designed for native language students with high levels of fluency). They found 
oonunoo ground, deqiite a contrast in their teaching styles, curriculum emphasis, backgrounds of their students, and 
dassnxMn facilities. 

The day of team leaching started with both classes coming together for a joint class held at Bulkelev High 
School The day was an exciting one; officials cut the ribbon at the door of the electronic classroom at the high school 
mi the technotour links between the sites were turned on. The classes met in a roundtabte fonmi, conversing in 
Spanish, while d; strict. State, school board, and telephone officials watched 'Rachers fielt that this first 'face to face** 
meeting was essential. The dasses teamed for 1 week during the spring 1989 pilot, and will continue on a regular 
basis hi the fell In addition, the two-way chosroom link will be used to offer a new course in Italian from Bulkeley 
to Hall, addbig curriculum resources diat neitiier school had offered befcne. 

Ifow will this joint project influence odier efforts in the State? According to Betty Sternberg, State Supervisor 
for Curriculum and Instruction, this project will help educators understarnl the strengths and limitations of distance 
leanting. She is cautious about the benefits: technologies alone cannot resolve differences in educational resources. 
'*Let*s not kid ourselves, technologies are not educational panaceas.** Nevertfieless, State Commissioner of 
Education Gerald Tirozzi believes that these efforts can open up tiiinking about sharing teachers and resources 
across districts. 

F¥om the SNET point of view the project will help telephone companies learn how students and teachers can 
use telecommunications, what technictd changes are needed to make the system work better, and what creative 
applications are possible. As Kadiy Buccy, head of the SNET Links to Leaitiing Project notes: . . these schools 
will use our telecommunications resources to serve their needs — two different schools, two different facilities linked 
by die need to share knowledge.** 



>OTA siiB visit, Fdmiary 1989. 



and graphic forms. They stated thai this improve- 
ment in their teaching earned over mto the tradi- 
tional classroom."*^ 

Distance learning teachers have found that, unless 
ihey pay close attention to the need to create an 
interactive environment appropriate to the technol- 
ogy, students can and will tune out. One study 
suggests: 



The best way to learn new mformanon is to 
receive it while m an active, rather than passive, state 
of consciousness . . .One simple method the m- 
structor can use to assist the learner ... is to do 
something that is never done on broadcast television, 
to talk directly to the distant learner and require a 
response at the ver}' beginning of the session.^*^ 

In another project, instructors show a short 
vi Jeotape during the first class session that high- 



2* Ibid . cilcd m American Journal of Distant c Education, vol No 1 , 1989. p 82 

^'Sally M Johnstone. "Interactive Ttachmg Breaking Television Viewing Habits." ED, The Distame Eduiation Network Report, vo! 2. No 5 (Saii 
Ranion. CA* Applied Bu*- less Tblccommunicaiions. May 1988). p 4 
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Pholo cfwdn johnHubbfrd. Coigaf Ur^v^mty 

Teacher and student, though mites apart, work together on a mathematics problem over this audiographics system. 



lights the difference between recreational viewing 
ftnd interactive instruction via television.^ When 
teachers help thei*- students prepare themselves for 
active viewing of sdia, the students are more likely 
to overcome the passive habits acquired from 
recreational use of media 

Teaching in a distant learning setting chal- 
lenges teachers to rethink their interaction with 
students. Even in the traditional classroom, interac- 
tion between teacher and student does not just 
happen — ^good teachers are always looking for ways 
to involve their students. Furthermore, student 
learning comes not just from inte'":wting with the 
teacher, it comes from interacting with other stu- 
dents, and relating new information to prio- under- 
standing and knowledge. The distance learning 
teacher must deliberately structure opportunities 
that encourage students to work together in small 
groups, tackle problems on their own, or work with 
materials like computer programs to test and rein- 
force learning when the teleteacher is not availa- 
ble.^^ In these instances, the local facilitator can play 
an important role. Both the teacher and facilitator 
function a*^ instructional guides or coaches, to 
explain, answer questions, and go into greater detail. 
With less opportunity for traditional forms of 
interaction, students may have to take more respon- 
sibility for their own learning. 



Because of the physical separation between the 
teacher and students, teleteachers need to establish 
ways for students in the remote classrooms to feel 
comfortable contacting them. These arrangements 
vary with the type of distance learning proj<Jct, die 
technology used, distances, and the number of 
students involved. They include: 

• meeting in person with students in each of the 
distant classes early in the course; 

• arranging for all the students to meet together 
at least once, ideally at the beginning of a class; 

• asking students to send in pictures of them- 
selves to personalize their responses to ques- 
tions on the air; 

• having telephone office hours when students 
can call and discuss the lessons witli them, or 
with teaching assistants; 

• setting up assignments for students to handle as 
members of learning groups; 

• using electronic keypads to gauge student 
understanding during the lesson, allowing the 
teacher to assess if the material is understood 
before moving ahead in the lesson; and 

• assigning computer activities that give students 
the opportunity to move along at their own 
pace, with feedback enabling the teacher to 
assess each student's strengths or trouble spots. 



^ich Gross, Dcin of Tfelecommunicauons, Kirkwood Community College, Cedar Rapids, lA. personal communication, July 1989. 

3'Baricer,op. cit . foomotc 19 See also Tbby Lcvine. Communications. Inc . "SERC Pilot Semester Evaluation Project." report prepared for Satellite 
Educauonal Resources Consortium, Columbia, SC, July 1989 
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fVioto enrHf Sandy Wftch. Kentucky Educatonai Technology 

In some satellite courses, students send answers 
instantaneously via electronic ke pads. Teachers know at 
once who needs additional help. 



Tfeleteachers interviewed in the OTA case stud- 
\Q^n ^Q^Q concerned that distance made one-on-one 
conununicaiion more difficult. In systems that had 
no immediate visual feedback, teachers missed 
being able to read their students' visual cues and 
nonverbal behavior. These negative features cteated 
by the technology should not be minimized. One of 
the main reasons many teachers chose teaching 
and remain in the position is the satisfaction they 
derive from working closely with individual 
students, listening to their problen's, and observ- 
ing and guiding them in their personal and social 
development as well as academic growth, both in 
and out of class.^^ The implication for distance 
learning efforts is important. Not all teachers want 
to teach at a distance, especially if the distance 
learning system is one in which they teach to an 
empty studio and have no classroom that is their 
'*home class." or in systems where all students 
cannot immediately reach them with questions and 
comments. It is easier to maintain interpersonal 
relationships between students and teachers in 
systems where the distance learning teacher main- 
tains a home classroom and extends his or her reach 
to students in distant classrooms, while limiting total 
student enrollment to iliat found in a typical class. 



What Skills Do Teachers Need 
To Teach Via Technology? 

The Ivey to any distance learning system is the 
teacher. Not e^ ery teacher makes an effective 
leleteacher. As suggested by one researcher: 

Just as every person in the world is not bom to be 
a teacher, every teacher is not bom to be a 
teleteacher. Being a good teleteacher calls for all of 
the und'^rstanding, experience, and skills of a live 
classroom teacher — and lots more. A good voice; 
pleasing appearance: stage presence; plenty of self 
confdence; a flair for the dramatic, artistic, creative; 
being comfortable with the use of the technology; 
and a willingness to gc the extra mile are all vital 
qualities. Most important is an openness to becom- 
ing comfortable with the new technology and an 
ability to use its strengths to enhance teaching and 
learning.^ 

More is required, however, than just these per- 
sonal attributes. The critical role of the teacher in 
the distance learning setting makes it imperative 
that teachers get adequate training not only in the 
technical aspects of the system, but also 'n the 
educational applications of the technology. 
Teachers' understanding of how to design a course 
and of appropriate and effective communication 
skills for teaching at a distance are central to the 
success of the effort. These are also the lessons they 
will most likely carry with them back to the 
face-to- face classroom environment.^^ 

Many teachers have asked for more training on 
how to use distance learning sysf^ms most effec- 
tively. For example, faculty members in the Learn 
Alaska Network requested preparation for distance 
teaching, identifying the need for assistance in such 
areas as: 

• the amount of time needed to pre^jare and teach 
distance delivered courses, 

• methods to establish and maintain effective 
communication with distant students, 

• experiences of other faculty members. 



32Birkcr, op. cil , footnoic i9 

^'Forcxaoiplc, one study found that the majoiiiy of teachers (70 percent) d'scuss personal interests or hobbies, current events, and persona: problems 
with their students oulside the classroom. And, when the relationship between teachers and students descnbcd as positive, teachers arc more likely 
to be perceived as "excellent'* teacher s students listen moreofen in class, and students* performance and enthusiasm for learning are higher Louis Hams 
& Associates. Inc.. The Metropolitan Life Survey of the American Teacher 1988 (New York, NY- 1988). p. 8. 

34Dcan Bradshaw, The Promise of Distance Learning (San F/ancisco. CA Far West Laboratory for Educational Research and Development, Jaiiuarv 
1989), p. 22 

^'Gross, op. cit., footnote 30 
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• strategies for adding visual components to 
audio courses, 

• strategies for increasing interaction both among 
students and between students and faculty, 

• planning and management of organizational 
details involved in distance delivery, and 

• strategies to encounge group cohesion and 
student motivation. 

Unfortu.iately, many projects throw their teachers 
into distance teaching assignments with littie prepa- 
ration. One study suggests: 

With onlv a few exceptions, the best training is 
little more than a quick effort at tne last momenr 
before implementation or after problems have al- 
ready appeared. Often teachers are left to grapple 
with the new programs on a "sink or swim" basis 
under the assumption that no training is required.^^ 

In OTA's seven case studies,^^ nearly two-thirds 
of the teleteachers surveyed (64 percent) had not 
received training prior to teaching over their respec- 
tive distance learning systems. 

All the large multistate distance learning projects 
have, however, addressed the training of both distant 
teachers and facilitators. Some projects give pro- 
spective distance teachers screen tests. For example, 
in the STEP network, despite the fact that teleteach- 
ers are certified high school teachers who have 
extensive teaching experience, they all receive 
instruction in communication skills for presentation 
over television. The training is provided by the 
private broadcast studio from which STEP program- 
ming originates. As the genera) manager of the 
studio said: 

You can't just walk in front of a camera and start 
to talk. Our major role is integrating the teachers' 
teaching skills with the broadcast medium. The 
producer and director show thein how to use the set, 
how to move across the set. Wc emphasize the 
importance of maintaining eye contact with the 
camera and projecting an image that personalizes 
their instruction to the students. We don't want any 



of the broadcast or teaching of the teacher to look 
clumsy. The students will recognize clumsy pro 
gramming and judge the quality of instruction 

accordingly We want the student to see that the 

teacher looks smooth, comfortable, under control, 
and professional in front of the camera. -'^ 

Many teachers are natural actors. The classroom 
is their stage. For them, communic?.ting in front of 
a camera may not be so different. But tel neachers 
must learn how to use the resources provided by the 
distance learning system creatively to communicate 
with their students, however far away they may be. 

Research on collaborating in the workplace and in 
**virtual classrooms" (educational communities sep- 
arated in time and place), suggests new opportunities 
for learning and different communication meth- 
ods.'*^ In research on computer-supported coopera- 
tive work, research focuses on creating virtual 
environments similar to human communities and 
facilitating emotional bonding and social relation- 
ships over distances. The major applications devel- 
oped so far use video imaging and digital voice to 
widen communication as mucli as possible, so that 
users can transfer face-to-faoe mteraction skills into 
the new environment. However, while many as- 
pects of virtual environments are similar to 
facc-to-fi^ce encounters, the overall communica- 
tion style needed to be effective in electronic 
interaction ?s dijTerent. 

The interchange of ideas in distance learning 
requires different communication methods than in 
conventional classrooms for a number of reasons: 

• information technologies are predominantly a 
visual medium, rather than the textual and 
auditory environment of the conventional 
classroom, 

• the affective content of technology -mediated 
messages is muted compared to face-to-face 
interaction, and 

• complex cognitive content can be conveyed 
more readily in electronic form because multi- 



^Scc Michicl Moore. Pennsylvania Siaic University. "Effects of Distance Learning A Summary of the L.teraturc." CTA wv.n:ractor report. May 1989. 
p. 23. 

"Anne Baicy and Richard N. Cowell. DtstoAce Education An Overvtew, ERIC. ED 278 5l9 (Portland OR Northwest Regional Educational 
Laboratory, 1986), as cited in Moore, op. cii.. footnote 36« p 22. 
3*Barker, op. cit., footnote 19. 

^'Jason Vingelen. RXL Ccnunumcations. Spokane. WA. personal communication in Sarker. op. cit.. footnote 19. p 12 

a fuller discussion of this concept, see Christopher Dcdc, University of Houston-Clear Lake. "The Evolution of DisLwce Learning- 
Tbchnology-Mcdiaicd InieracUve Learning," OTA contractor report. JuJy 1989 
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pie representations of material (e.g., anima- 
tions, text, verbal descriptions, and visual 
images) can be presented to give learners many 
ways of understanding the fundamental con- 
cept.^* 

Training is also an integral part of distance 
learning projects tliat are intended as supple- 
ments to, ratlier tlian sul>stitutions for, regular 
classroom teaching. The training that is given to the 
classroom teacher who is responsible for implement- 
ing these activities and lessons in the classroom 
varies with the depth, sophistication, range, and, 
perhaps, novelty of the enrichment materials. For 
example, in programs presented by the Public 
Broadcasting System, the National Aeronautics and 
Space Administration, and Talcott Mountain Sci- 
STAR, advance materials help teachers prepare for 
the series with their students. Suggestions and 
materials for followup activities are often provided 
as well. Other projects take a more intensive training 
approach to prepare teachers for an instructional 
approach that will be different. The Tfechnical 
Education Research Centers (TERC) Star Schools 
Project involves the use of electronic databases for 
students to recurd, analyze, and compare scientific 
data they have collected in their communities. This 
"hands on" teaching approach to science and tech- 
nology may be novel to many teachers. TERC staff 
believe that teaching with databases and telecommu- 
nications is new to most teachers and thus teacher 
training and ongoing support is central to the success 
of the project. 

The Role of the Classroom Facilitator 

.Although the role of the classroom facilitator 
varies across distance learning projects ."^^ training is 



important if this individual is to be more than a 
"babysitter" for the students in the receiving class- 
room. Many projects take a hit or miss approach to 
facilitator training, despite the fact that this new 
position offers opportunities to enhance learning for 
students in the remote classroom. The facilitator is 
usually responsible for operating the receiving 
equipment, monitoring student behavior, evaluating 
or distributing homework and materials, supervising 
testing, and assisting with educational activities as 
assigned by the teacher."^^ Under ideal circum- 
stances, the distant teacher and facilitator work 
as a team.^ Before classes start they meet (in person 
or electronically) to discuss the teacher's goals for 
the class, instructional techniques, and. most impor- 
tantly, how the facilitator can contribute to the 
students' learning experience. For example, in some 
cases, facilitators allow students in receiving sites to 
discuss and explain points to one another during 
class, with the talk-back microphones turned off. 
This peer tutoring can greatly enhance learning 
without disrupting the rest of the class in othCi :>ites; 
it is an example of structuring the situation to 
encourage alternative learning. This would be diffi- 
cult to manage in traditional classroom settings. 

DISTANCE LEARNING AND 
THE PREPARATION OF 
NEW TEACHERS 

Despite the fact that teacher improvement has 
been a major issue in recent school reform efforts, 
schools and departments of education are not well 
funded; and, many are not well respected. Even 
though there are some encouraging signs that the 
number of students entering education prograins is 



^'ibid.. p. 14. 

^^Somc distance learning projccis do noi involve classroom facihiaiors. In these projects, no teacher or other adult is present in the remote site with 
the students, although a video monitor m the principal or counselor's office may be used to keep an "eye" on the students In these projects, distant teachers 
develop a different instrucuonal approach, rcquinng increased student responsibility for their learning Sec Minnesota Department o( Education. 
Interactive Television Teaching (St. Paul. MN 1988) 

^'Bradshaw. op. cit.» footnote 34, p 23 

study of multiple classes taking a German -by-satellite course found significant differences in the role of facilitators in the receiving sites These 
difTerences corresponded with student success in the course. Students were consistently most successful in those sues where the facilitators had 
responsibility for coordination of and assistance with software use. watc . ng all broadcasts with the students, encouraging student interaction with the 
instructor, learning German along with the students, troubleshooting equipment, answering or fmding answers to simple student questions, providing 
additional quizzes or worksheets, solving individual problems, and assisting with use of the modem The facilitators in these sites were also much more 
likely to hive received training in operation of the equipment and software use. Vicki M. Hobbs and Donald D. Osbum. Distance Learning Evaluation 
Study Report U An Inter- and Intra-State Comparison (Denver. CO: Mid-Contincnt Regional Education Laboratory. 1989) 
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slowly rising^^ and that their quality is also improv- 
ing,^^ the teacher education programs are still of 
mixed quality. 

Almost every State has taken steps to alter the 
education of teachers.'^'^ The reforms include h'gner 
standards for admission, improvements in the 
teacher preparation curriculum, and requirements 
that prospective teachers pass tests of subject matter 
or professional skills as prertquisites for initial 
certification. Leading education professionals are 
developing a broad agenda for improving the 
profession, taking as their charge the goal of 
enhancing the intellectual underpinnings of teacher 
education while simultaneously improving the pro- 
fession.^ 

Educators today have also come to appreciate that 
computers, videodiscs, and other technologies 
should be basic tools of the teaching trade; neverthe- 
less prosj^ective teachers are not necessarily trained 
in their use.**^ Although over one-half the States 
require or recommend technology training for teach- 
ers prior to certification, many schools and colleges 
of education are still struggling to find ways to train 
teachers to use computers as a general teaching 
tool.^^ As difficult as the problem is with comput- 
ers, even fewer programs prepare teachers for 
assignments that go beyond the four walls of the 
classroom. Few education school faculty are experi- 
enced in the use of new technologies, and few 
universities tie such training into educational meth- 
ods courses. In one survey^ ^ of . * nools of education 
and teacher training programs (undergraduate and 
graduate) examining the extent to which future 
teachers and administrators are trained in distance 
education technologies, 84 percent of the institu- 
tions surveyed offered training in the instructional 



use of computers, 64 percent in the instructional use 
of video, and 55 percent m the instructional use of 
audio technologies. These courses dealt primarily 
with the use of equipment. Only 52 percent of the 
institutions offered training in the management of 
small groups of students using computers, 37 
percent offered instruction in the use of live interac- 
tive television for instruction, and only 26 percent 
offered courses in the use of audio technologies in 
instruction. Fewer than 20 percent of institutions 
required this instruction for teachers. 

Because of the rapidly changing nature of distance 
learning technologies, it is not possible to try to 
prepare students for all the situations that lie ahead. 
There are, however, some examples of teacher 
preparation programs in which prospective teachers 
are trained to understand the distance learning 
experience. In some cases, distance learning systems 
help prepare teachers for classroom work. 

At Mansfield University in Mansfield, Pennsylva- 
nia, education students taking an elective course in 
instructional technologies use aur^iographics to 
teach students in Riverdale, North Dakota.^^ Com- 
puter screens prepared ahead of time can accompany 
lessons, as can pictures, charts, outlines, or other 
visuals sent live from the student teacher':^ computer 
to the distant sites via high-speed scanner technol- 
ogy. Students in the participating Riverdale class- 
rooms send written or graphic responses via com- 
puter and talk to their student teachers via telephone. 
Riverdale, which has no teacher education institu- 
tions nearby, welcomed the opportunity to exparid 
their curriculum with the mini lessons presented by 
the distant student teachers. The project makes it 
possible for prospective teachers to develop student 



^^Olson. op. cii.. foouioic 8 

^Indicators of quality of prospective teachers arc mixed One survey noted thai the typical teacher education student is jn the top one-third of his or 
herhi^h school graduaiing class American Association of Colleges for Tbachcr Education. Teaching Teachers Fact A Figures (Washington, DC* 1987). 
Nevert»icless. other indicators, while showing improvement, still give reason for concern For example, although the average SAT scores of high « hool 
semors intending lo major tn education have rtscn in the last 2 years, thts slight gain follows a pcnod of over 10 years dunng which scores of prospective 
teachers declined at a faster pace than the drop expenenced by all college-bound students, and a wide gap remains between prospective teachers and 
all other college-bound scntors. Carnegie Forum on Educauon and the Economy, op cit . foomote 9. pp. 31-32. 

^ "A Survey of Two Years of Action by 50 States and D.C to Reform the Education of Ttachers." The Chromtal of Higher Education. Apr. 20. 1988. 
p. A31. 

^•Sec The Holmes Group, op cit., footnote 1 

♦'U.S. C.->ngrcss. OfTice of Tfcchnology Assessment. Po^er On' New Tools for Teaching and Learning, OTA-SET- 379 (Washington. DC. U.S 
GovemmeiirPrinung OfTice. September 1988). 

50Ibid., p. 102. 

A. Riccobono. instructional Technology m Higher Education A National Study of the Educational Uses ofTeleconvnunitations Technology tn 
American Colleges and Universities, ERIC. ED 278 369 (Washington. DC Corporauon for Public Broadcasting, 1986) 
'^Barker, op. cii., footnote 19. 
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leaching experience early in iheir edMcaiion pro- 
gram, and to learn about distance learning technol- 
ogy through direct practice. 

Classroom Observation for Education 
Students Via Distance Learning 

A major focus in ^he reform of teacher education 
is the clinical teaching experience. Observation and 
analysis of classroom practice prepares future teach- 
ers for more extensive teaching and clinical experi- 
ences. However, many teacher preparation institu- 
tions lack the ability to provide a variety of early 
observation opportunities. Distance learning tech- 
nologies can fill this gap. (See box 4-B.) 

Electronic Networks Linking 
Student Teachers 

Another way distance learning technologies can 
improve the preparation of new teachers is through 
the use of computer networks to link education 
schools and novice teachers during their first teach- 
ing experiences. These networks provide an on-call 
help line, a resource that education faculty, supervis- 
ing teachers, and beginning teachers find 'aluable 
for asking questions, colving problems and minimiz- 
ing the ser^e of isolation many new teachers feel. 
(See chapter 1, box 1-C.) 

Other education schools are establishing net- 
works to communicate with student teachers as well 
as recent graduates. Iowa State University has a 
networic for student and first-year teachers and new 
public school administrators, partially supported by 
Apple Computer. The Harvard Graduate School of 
Education's Beginning Tfeacher Network links 50 of 
Harvard's newest graduates with one another and 
several faculty from the School of Education. 
Information sharing, professional advice, and sup- 
port for the new teacher in the difficult first year of 
teaching are the goals of the network.^^ 

RESOURCES FOR THE ONGOING 
PROFESSIONAL DEVELOPMENT 
OF TEACHERS 

Distance learning technologies are being em- 
braced by many school districts as valuable re- 
sources for the entire school staff, not just the 

'^Scc OfTtce of Tbchnology Assessment, op. cii., footnote 49, p 104 



Students. Staff support via distance technologies 
ranges from breakmg barriers of isolation via 
electronic networks to ihe offering of graduate 
degrees. /» sampling of these activities include: 

• support over networks linking teachers and 
other school staff (e.g., librarians, counselors, 
and principals) to their colleagues; 

• live teleconferences or \ ideo conferences using 
open audio lines (e.g., AIDS information meet- 
:..gs and State education association annual 
meetings); 

• short courses on content or pedagogy based on 
new research or newly available materials; 

• full courses to meet recertificaiion require- 
ments, change teaching specialties, or earn 
advanced degrees; and 

• any variations and combinations of the above. 

The major advantages provided by the distance 
learning technologies are the same for teachers as 
they are for students: expanded curricular access, 
opportunities to interact with top quality instructors, 
and opportunities to take classes without having to 
travel. Yet different factors come into play in the 
training of adults than in the training of children, and 
it is these factors that make analogies to business 
training appropriate. Schoots are beginning to use 
technology In much the same way as businesses — 
as an efficient means of providing professional 
development. 

Much of the literature on distance learning 
effectiveness has dealt with the training of adults via 
distance learning technologies.^"* That is not surpris- 
ing since most of the use to date has been in higher 
education, business, and military training applica- 
tions. The factors contributing to the success of 
distance learning involving college f.tudents, t)usi- 
nessmen, and army personnel also make distance 
learning effective for teachers. In training adults, 
there is less concern about the physical absence of 
the teacher. Teachers, like other adult professionals, 
have the maturity, attention span, motivation, and 
discipline to succeed in the somewhat unusual 
distance learning environment. 
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Box 4'B'~<}uided Observadom: Iowa Teachers on Television^ 
At Iowa Stale University OSU), student teachers observe exemplary teaching in diverse classrooms across the 
State, without leaving the campus. The Tfeachers on Tfelevision (TOT) program, which itccived a 3-year (1985-88) 
grant from the Ftod for the Improvement of Postsccondaiy Education (FTPSE)» is now in its fourth year of operation. 
TTteTOT project addresses two concerns in teacher education: preparing prescrvice teachers to become comp^xnt 
observers of ieadung and learning environments, and providing a diversity of high quality introductory observation 
experiences Id teacher candidates regardless of their location. TOT was designed to address these issues by using 
remote sinicturod obsenations, supplemented with course material tluu shows the education students the 
relationsUp of pedagogical theory to real liSe teaching practice. 

The TOT progmn uses hve microwave television broadcasts that are remotely controlled via tclephaie fixm 
an observation site at Iowa State University at Ames. Qassroom teachers are chosen for their diversity in grade level, 
curriculum materials, teadiing style, and educational philosophy. All are exemplary teachers. Each observation 
clasaroom has a camera mounted on a pedestal with remote pan, zoom, and tilt features. The audio is mixed with 
the video signal and returned to ISU via microwave. The receiving site at ISU is equqjped with a large video screen, 
multiple lalqihones, a control panel, a broadcast camera, and mixing equipment to overiay the fkilitator^s 
comments onto die dassroom signal. 

Prior to each broadcast, die paiticipating classroom teacher si^ylies information about the instructional setting 
(e.g., l^on plans, student woric floor plan, teaching philosophy). An ISU education sdKxrf fac?«lty member serves 
as die fKolitator, maintains regular contact witfi teachers, and interprets the class activity during the broadcast, 
shown in a second window in the television picture. The fadlitat(M^*s role is to brit^ education theory with actual 
teaching practice. At die end of each broadcast sequence, a foUowup interview with the teacher allows for discussion 
of what hq)pened, identification of successes and problems encountered, and future classroom plans. Education 
students are aUe to observe TOT classrooms live on a drc^in basis at one of two classroom sites, or via videotape 
at their convenience. 

Evalration of th« original FDPSE project focused on die impact of the TOT program on sophomore preservicc 
teachers' attitudes and abilities to recognize effiK:tive teaching behaviors, and found positive outcomes in botf» areas. 
Students were enthusiastic about the experience, especially die opportunity to observe real classes on a regular and 
convenient basis, and to go back over certain portions of an ol-acrvation with die use of the videotapes, Cwticulum 
materials helped guide dieir observations. Some of die best teachers in die State were availaUe to every education 
student at ISU widiout intemipting dicir woric. The partnerships formed between die participating schools and die 
education school ftculty also created an unusually high level of university/classioom collaboration leading to joint 
research projects, curriculum revision, and national presentations. Qassroom teachen enjoyed die challenge of 
being role models for a new generation of teachers and found dmt teaching on television provided an opportunity 
fOT professional growtit and statewide recognition while allowing diem to remain where diey are happiest— in the 
classroom. 

At first, most of die ISU education faculty viewed die TOT project widi skepticism. Education faculty lacked 
time and resources to integrate TOT into dicir courses. Faculty training and discussions focused on how diese new 
^sources could be used effiectively. The^e discussions led to the design of a project funded by die Iowa Department 
of Education in madiematics and science instruction using teachers from die TOT classrooms atid die ISU faculty. 

As the project gained acceptance, uansmission cost, became a critical factor. A university-wide change in 
telephone service resulted in long distance call rates (Ames to Des Moines) jumping fnrni a 50 cents per day flat 
fee to an houriy charge averaging $1 0 per hour and $60 per day. In addition, technical support costs increased when 
die university television station became a for-profit enterprise, and charges for service, microwave transmission, 
satellite transmission, and odier activities were no longer subsidized. Bodi i^rsc factors made the project moir 
e)^nsive dian anticipated. 

At die conclusi(xi of die FIPSE grant the projea sought to U^come self-sustaining by developing a national 
consortium of university subscribers. In 1988-89, tfiere were 7 subscribing institutions, widi a long-term goal of 40 
participants. Because of economic factors and the difficulties of scheduhng broadcasts to odier institutions across 
time zones, die observations are vidcot^ and mailed to subscribing institutions radier than being offered live over 
satellite. 



^OTA lite visit, March 1989. 
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On« Of the bert ways to learn about teaching is by watching good teachers, Nancy Frazter's second grade class at Fellows 
Elementary Schoo* in Ames is bearried live to education students at the university. 



Inservice Training 

No nationwide figures reveal the number of 
teachers who receive staff training via distance 
learning technologies. However, of the more ihan 
100 distance learning projects entered in OTA's 
database, one-half include tejcher support or train- 
ing components. Projects in Virginia and California 
are illustrative. 

Through funding from the National Science 
Foundation, the Center for the Liberal Arts at the 
University of Virginia (UVA) offered a 14-week 
chemistry course by satellite to teachers at nine 
regional classrooms across Virginia. Two hundred 
sixty-three science teachers, or the equivalent of 
one-half the chemistry teachers in the State, com- 



pleted the course. The ciass was carried live every 
Saturday morning to the downlink sites, where 
teachers gathered with their local colleagues. In- 
structors from local colleges c'^rved as on-site 
facilitators. Eac^ session consisted of 1 hour of live, 
two-way audio, one-way video lecture/discussion 
conducted by a UVA chemistry professor, followed 
by 1 hour of group activity led by the local instructor. 
During the third hour of each class, videotaped 
laboratory demons^ntions and videotours of univer- 
sity research laboratories were sent via the satellite 
transmission. In each of the local sites, teachers 
collaborated on classroom projects, and at the final 
session each regional classroom presented its most 
successful project to the other sites via the system. 
The course also provided •Participants an advanced 
level textbook and over 5 printed handout:^, which 

/i/gmia, CharloUcsvitle. personal 



^'R. Bruce Mtrun, Professor of Chemistry and Associate Director, Center for the Liberal Arts. University 
communication, August 1989. 
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Bex i-C^'-'ioi Ang€h$ EiucaHomd TklecammunicatirHS Network^ 
The EdiicMional IfekoGommunicttions . Network (ETN). owned and operated by the Los Angeles County Office 
of B c taqaio n , provides staff development via satellite. Programming is provided at no charge to 62 school ('•'stricts 
in the GQUqr as well as to 2S odier counties anxmd the State. Subscribing counties pay an annual membership fee 
cSfifilXK ptosan addttkmal amount based on their average daily attendance count ( 1 S cents per pupil). Subscribers 
and the dteicta withfai Los Angeles county can participate in any of the live telecourses offered over the system, 
qrmay reootdand retain die latellite transmissi^Mis for later use. Each series includes leaders* guides and other 
sunxMt maiBi'iali that can be duplicated and disfiibuted within the participating district or county. 

'Bdecaats for staff develq;iment in curriculum refbrm have been die largest use of the system. From October 
10 May hi the school year, ETN broadcast S4 programs dealing widi chai^ies in California curricula (28 

in BniihMingQaie ans, 14 in K-8 mathematics and 4 in preparing for madiematics **A** (9- 1 2), and 8 programs 
« letdeig^isMas for administrators charged widi instituting die new curriculum). Publishers of English/language 
ins and inatfieaialia iexdx>cks sponsored an additional 26 telecasts to review alignment of dieirlexts with die 
roviaad cinteula. ETN also trffered several h^ 

ttnttqj^ child abuse prevention, AIDS update, and Hispanic parenting, as well as 4 hours for parents on special 
echicaikm resources. Administrative briefings and special meetings were also transmitted over the system. In 
additioii, 26 hours of instnictional television programs were broadcast over ETN for teachers to copy for later use 
in the classroom. 

An advisory comfnittee composed of teachers and assistant superintendents for curriculum and instruction 
reconunend programming priorities, scheduling, key issues, and staff support requirements. Programs arc live and 
interactive; viewers call in their questions and reactions. Some programs have been designed to be interrupted so 
diat partidpanu at locd sites can discuss ideas and issues among diemselves in die midst of the program, then go 
back to die presenters with dieir groiqps* questions and comments. Presenten also use video footage from 
classrooms to model die strategies and content being discussed in die telecast 

Of spedal faiterest in die ETN model is die use of on-sy* satellite facilitators who are trained in botfi 
technological ^Imow-how*" to receive ETN satellite transmission',, and in leadii.g group discussions. The facilitators 
work widi local district content qiedalists who are trained to answer questions on the content presented and to 
manage the pre^viewing, telecast, and post-telecast activities, *jkI to organize later followiq> activities. Facilitators 
and content spedaHsu receive leaden * guides that contain a summary of die video conference, masters for h&idouts, 
suggested optional activities, facilitators remarks, and detailed suggestions for f ollowup activities. 

The network resources can serve a broader range of owning needs. Under a contract widi die Los Angeles 
C oun^ B oard of Supervisors, ETN will produce and telecast staff development courses for paramedics, law 
enforcement personnel, librarians, and social workers in the county. 



^OTA site visit. Febniiry 1989. 



included a demonstration handbook and teacher 
resource guide prepared by the collaborative 
groups,^^ 

The California Department of Education distance 
learning activities focus on teacher mservice train- 
ing. This emphasis reflects both the needs of 
teachers, who must complete 150 hours of staff 
development during each 5-year cycle as a condition 
for renewing their teaching credential.*'^ and the 
State mandate for curriculum reform. This cumcu- 



lum reform in English/language arts, mathematics, 
history/social science, science, and the visual and 
performing arts, .ncludes changes in what and how 
teachers are expected to teach The Los Angeles 
Educational Telecommunications Network has been 
the catalyst for a statewide staff developtnent 
program that supports and enhances California's 
curriculum reform efforts/*^^ (See box 4-C.) 

Many States and localities subscnbing to multi- 
state satellite distance learning systems have utilized 



5*Wii]iihe second phase of Nauonal Science Foundauon funding, in January ]<m. the icmcr will otfer a simildr courw for middle school physical 
science icachcrs. All physical science teachers in ihc State have i invited topanicipate m planning the course to mcci the needs they deem most urgent. 
300 will be selected to participate in the tuition- free, threc-cred, v^urse Ibid 

57MargareiE Goctu, Staie Educanonal Standards in tht' H) States An Update {PxmLclon,^} hducationai Testing Service. March 1^88). p 36 
58Paincia Cabrera, director/executive producer. EHucationr*! Teletommunitations Network. Los Angeles Couniy Ottlee of Education, personal 
cortimunicaiion, Jul> 1989 ' 
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Pho$o cndk ETN. Lo* Ang9l0$ County OMcm of Education 

Facilitators are important to successful distance learning. 
Here teachers are trained as bite facilitators for staff 
development courses sent via satellite. 

the inservice training programs they offer nation- 
wide. Additionally, inservice teacher training is a 
component of all Star Schools projects. While the 
number of teachers participating is unknown, the 
value of access to national experts is clear. As one 
superintendent said: *To get a Rita Dunn or a Harry 
Wong [both well-known inservice trainers] here in 
person, we can spend between $3,000 and $5,000 on 

aonenlay presentation For $5,000 via TI-IN, we 

get a whole year of top quality in-service training,"^^ 
As States and districts build their own distance 
learning networks, or link up with others, applica- 
tions for teacher inservice and professional develop- 
ment are likely to expand (see appendix A). 



Electronic Networks for Linking Teachers 

Tfeacher support of a less formal sort is available 
through electronic networks for teachers. Several 
States and districts have developed these systems. 
One interesting example is Montana* s Big Sky 
Tfelegraph Network, a grassroots telecommunica- 
tions system supporting rural educators with elec- 
tronic mail, computer conferencing, a lesson plan 
database, and a software loan library. 



The Big Sky Telegraph Networic links teachers in 
1 14 one-room schools acros.s the State of Montana. 
This bootstrap effort encourages participation by all 
persons interested in improving rural education 
through the computer-assisted sharing of creative 
ideas and available resources.^ A one-semester 
credit course for teachers, "Microcomputer Tfele- 
communications for Educators," is also available on 
the system. The course objectives are to demystify 
the telecommunications uses of computers as they 
relate to K-12 education and to provide needed rural 
community services through better communications 
with resource persons. Western Montana College, 
various service agencies, and other on-line services. 
The course also aims to develop confidence in 
computer telecommunications and to encourage 
continued professional uses for peer networking, 
resource sharing, and K- 12 student/classroom use. 
The course meets on-line at the learner's conven- 
ience for a minimum of 2 hours per week for roughly 
20 minutes per call. The location of the course is the 
. . . nearest microcomputer to the student's loca- 
tion."^' 

New York State also has an extensive support 
system for teachers through their Teacher Centers 
elecu-onic bulletin board, TECHNET, at New York 
Institute of Tfechnology, This, like other teacher 
networks, can provide a number of professional 
benefits by: 

• increasing the availability of preservice and 
inservice teacher u-aining, while realizing often 
substantial decreases in mileage payments to 
participants: 

• providing the capacity for telecc aferencing 
among the boaids of education and staffs of the 
school districts, thus eliminating or reducing 
some transportation costs; 

• increasing the possibility of interdistrict sub- 
ject-area departmental meetings that allow for 
continuous improvement of instruction through 
the sharing of successful techniques and su-ate- 
gies; and 



''John Rinaldi. Chiitenden South Supervisory School Dismci. quoicd in Naiional School Boards Association. Institute for Transfer of Ttchnology 
in Educttioo, The Electronic School September 1988. p. A 19. 

*<>Frtnk Odasz, Big Sky Tklegraph, personil communication. Mar. 7. 1988. 

*'Big Sky 'ftlegnph is funded by grants from the M J. Murdxk Chantable Trust of V^couver. Washington and the US West Foundauon of Montana 
Based at Western Montana College. Big Sky Tfelegraph customized conferencing software to create a powerful, easily teachable, on-lme environment. 
Over the initial 10-month penod. the system logged more than 10.000 calls resulting m 7.000 messages from some 450 callers, of whom approximately 
150 are consistent uacrs of the system. Frank Odasz. personal communication. December 1988 
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• overcoming the feeling of isolation experi- 
enced by many teachers at various stages of 
their career. 

Teachers often express the belief that they are aJone 
and out of touch with their peers. With distance 
learning systems, communication among teachers 
on a consistent and structured basis can lead to 
solutions to corrunon problems and concems.^^ 

Courses for Credit for Professional 
Development 

Teachers, like other professionals, often have a 
desire to upgrade their skills in their field, either in 
pedagogy or in subject matter. But for many there is 
no university program nearby, limiting their options. 
Distance learning technologies can bring courses 
from universities or community colleges to them at 
home^^ or at nearby sites, perhaps in the local school . 
Even w^en universities are near, there can be 
advanidges in providing professional development 
courses via distance learning technologies. For 
example, George Washington University in Wash- 
ington, DC, has established, in cooperation with the 
District of Columbia schools and several school 
districts in nearby Maryland and Virginia, a master's 
degree in education and human development broad- 
cast over their instructional television fixed service 
UTFS) system. The distncts negotiated a reduced 
tuition rate for their teachers, and provide space at 
local schools where teachers gather after school in 
small groups to take the courses.^ 

The phrase **televersity"^^ has been applied to 
programs like the National Technological Univer- 
sity, one of the oldest and most successful nontradi- 
tional university programs, which serves the ad- 
vanced educational needs of engineers, scientists, 
and technical managers. (See box 4-D.) 

Could such a comprehensive system of advanced 
professional education be developed and offered 
nationwide for teachers? Momentum toward this end 
IS growing. In 1989, the Carnegie Foundation 
awarded a grant to New York University, on behalf 
of a group of institutions of higher learning, to study 



Box 4»D^adonal Technological University 

The National Ifechnological University (NTU) is 
a private, nonprofit institution founded to serve the 
advanced educational needs of today's busy, highly 
mobile engineers, scientists, and technical manag- 
ers. NTU, which is pyvemed by a Board of Trustees 
predominamly made iqp of industrial executives, 
begtfi regular sMlUte delivery of advanced techni- 
cal educttion fat August 1985. Ibday NTU offers a 
wide range of insinictional television counes 
taugltt by the top fiK»lty of 28 of the Nation's 
leading engineering universities. Over 7,000 hours 
of academic credit instruction were provided to 
scientists «id engineers dioosing fixrni the 4SS 
courses offered by the participating universities in 
curricuiums teacfing to Master's of Science in 
computer engineering, computer science, electrical 
engineering, engineering mani^gement, and manu- 
focturing systems engineering. Two additional 
programs in materials sdence and management of 
technology were added in 1989, In addition, over 
40,000 technical professionals participated in over 
1,000 hours of noncredit state^cf the-art advanced 
technology and management programs. 

Receiving sites are generally the kboratories and 
ofHces of the 60 some participating corporations 
and government agencies. Direct telephone lines 
from the receiving sites to the campus classroom 
provide foe faculty-student interaction. The live 
classroom activity is supplemented by electronic 
mail, computer teleconfnencing, and telephone 
office hours.^ 

Employee participation in courses is usually on 
work time and paid foft by die subscribing corpora- 
tion. Along with the quality of the educational 
courses, these factors are credited with much of 
NTU's success. Student motivation is high because 
of the support of their employers. The employer, in 
turn, beneflts by being able to keep key staff 
up*to-date with technical information without los- 
ing them for long periods of study. 



> National Tfcchnologicil University, NTV Executive Sum- 
mary (Fort Collins. CO: 1989). 



*2ncw York Suic Legislative Commission on Science and Technolog>'. op tit . footnote 2^. pp \9-22 

"For example, Mind Extension University uiili/es a cable channel to bring satellite courses from colleges and universities into the home Both credit 
and noncredit courses are available The 1989 summer schedule offered six education courses lor credit from Colorado Stale University, one from the 
University of Minnesota and one from the University of Wisconsin a: Stevens Point Several other courses of interest to educators ore offered from among 
the nine universities affiliated with the program 

^Janellc Ijconard, District of Columbia Public Schools, personal communication. August 1989 

^'Thomas L Marun, Jr , The Tele\ersit\ The Vni\rrsit\ of the Future (Surre> , England Industry and Higher Education, September 1987) 
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the prospect of a national distance learning consor- 
tium for teacher training,^ One such effort is under 
way. Starting in the fall of 1989, the Joint Center for 
Tfeleconununications Studies, a collaboration be- 
tween Howard University in Washington, DC, and 
the New York Institute of Tfechnology, with support 
from Northem Tfelecom, will offercourses leading to 
master's and doctoral programs in education to 
teachers nationwide via telecommunications.^^ 

The distance learning technology infrastructure in 
schools around the country may make it possible for 
teachers to participate in workplace professional 
development, but there are still a number of obsta- 
cles that must be surmounted. The success of these 
efforts will require cooperation between providers 
and the schools toguaraiitee that courses are relevant 
to the classroom needs. Universities and other 
program providers will have to collaborate with one 
another in involving the best teacher educators and 
subject area specialists. Administrative and fiscal 
support for teachers will also be required. Will 
schools follow industry's model and pay for tuition, 
provide release time, and cover transportation costs 
to a nearby site, or offer courses at school? 



POLICY ISSUES 

Technologies for learning at a distance, while 
reaching a small but growing number of teachers 
today, will clearly affect the teaching force of 
tomorrow. Some will teach through these sys- 
tems, others will use them to add resources to 
their classrooms, and many will receive profes- 
sional education and training over them. Few will 
be unaffected. These possibilities offer exciting 
opportunities for the profession. In the past, student 
enrollment changes meant that teachers ^ere shifted 
to other schools, had to teach out-of-field, or left 
their home district altogether. Ibday teachers can 
continue teaching the subjects they love by combin- 
ing students in electronic classrooms. As efforts 
expand, outstanding teachers can reach larger num- 
bers of students than just those lucky few who 
happen to be in their home classrooms. They can 
become electronic mentors to other teachers in 
distant locations. Role models — superstar teachers, 
women in politics, minority scientists, poets, artists, 
business innovators, and creative individuals any- 



where in the world — can join communities of 
learners and directly contribute to the instructional 
process. 

But far more troubling visions could also occur 
Will schools districts facing reduced funding use 
distance learning technologies as an excuse to cut 
back on needed staff? Limited resources might also 
place severe constraints on the flexibility and 
expandability of systems. Schools may find increas- 
ing competition for time on networks they helped 
create. Even more doubling would be investments in 
hardware and startup operations without adequate 
investment in the training and resources for teachers 
who will use the systems. 

As policymakers invest in distance learning, they 
must consider systems to meet immediate needs, but 
also ensure long-term viability. Policy options 
serving immediate needs as well as long-term goals 
could include: 

• support to schools and cdleges of education 
enabling them to utilize distance learning 
technologies a^ tools to improve the prepara- 
tion of new teachers; 

• support for the development of local. State, 
regional, and national networks for teachers, 
for their ongoing professional development and 
informal communication; 

• research on alternative teaching styles facili- 
tated by distance learning technologies, with 
demonstr?tion models and evaluation of ongo- 
ing efforts and long-term impacts; 

• support for involvement with the private sector, 
through tax benefits, employee educational 
credits, or other means, encouraging their 
sharing in the provision of educational re- 
sources via distance learning technologies; and 

• expansion of the infrastructure for distance 
learning technologies, so that more, and even- 
tually all students, teachers, and districts can 
access the resources they need. 

Setting long-term goals requires expanded vision. 
Restruc turing educ ation to meet the needs of the 2 1 st 
century will involve today *s technologies and to- 
morrow's. These technologies will not be ends in 
themselves, but means to an end — levers for change. 



^Arthur Mclmcd, New York Univcrsiiy. Center for Educational Technology and Economic Productivity, personal communicalion. July 1989. 
*'Slin Silvciman, New York Institute of Tbchnology, personal communicalion. August 1989. 
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Distance learning has already been used to overcome 
problems that conventional instruction cannot ad- 
dress: problems of scale (not enough students in a 
single location) and scarcity (an instructional spe- 
cially not available locally). Distance learning also 
offers opportunities for the new kinds of learning 
that will be needed in a global information society. 
Restructuring efforts could include different ar- 
rangements of classrooms and schools. By overcom- 
ing pupils' segregation into isolated enclaves, dis- 
tance learning makes possible different combina- 
tions of learner communities and teaching arrange- 



ments. Each school can be an "electronic magnet 
school/' drawing in resources from the wider 
community. Students' learning environments will 
expand from the isolation cf the classroom to the 
world; from individual insight to collaborative 
experience.^^ Similarly, doors will open for teachers. 

For those of us who have worked in schools that 
keep teachers distant from one another and condemn 
us to the chill of isolation, the idea that a teacher in 
Arizona can seek the counsel of a teacher in Florida 
is nothing short of exhilarating,** 



MDcdc, op. cil, footnote 40, p. 19 

^Mvy Fuwll, •The Last Frontier," NEA Today\ December 1988, p 2 
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Chapter 5 

States: Catalysts for Change 



INTRODUCTION 

States have become major players in planning, 
supporting, and organizing distance learning activi- 
ties. This reflects the general increase in State 
activity in education as well as other public services, 
such as health, transportation, social welfare, and 
telecommunications. Expanded State authority over 
the last decade reflects both the reduced Federal role 
in these areas and the growing sophistication of State 
governments. 

There are three underlying reasons why States are 
increasingly shaping and regulating distance learn- 
ing. First, since responsibility for public education 
rests principally at \he State level, it is only natural 
for States to shape distance learning policies. 
Second, as deregulation of telecommunications has 
occurred at the Federal level, many policy and 
regulatory issues in telecommunications have 
shifted to the States.^ Finally, as critical decisions 
made at the local level affect future telecommunica- 
tions services and facilities, some States have 
recognized that a statewide focus could improve the 
coordination and efnciency with which resources 
meet educational needs. 



FINDINGS 

• State-mandated curriculum changes and in- 
creased requirements for graduation are driv- 
ing distance learning developments. A similar 
push has come from new course and distribution 
requirements for admission to State university 
systems. Increased standards have forced schools 
to find ways to offer a more extensive and 
intensive curriculum. 

• Small and rural districts unable to meet the 
standards fixed by States have traditionally been 
forced to consolidate. Today technology provides 
an alternative. The future of small and rural 
school districts may therefore be intimately 
tied to the availability of appropriate and 
affordable distance learning technologies. 



• Iblecommunications systems initially targeted at 
isolated rural schools are now bringing needed 
resources into urban and suburban schools as 
well. Traditional classroom courses are being 
enhanced through the infusion of resources and 
new curriculum modules. Students at all learning 
levels and of varying skills can profit from the 
varied opportunities. States expect the systems to 
upgrade the teacher work force through inservice, 
professional development and networking. As 
these new opportunities appear, competition 
for services will force States to carefUIIy con- 
sider the equitable deployment of telecommu- 
nications resources. 

• State educational policies and telecammunica- 
tions regulations are shaping the development of 
distance learning. Yet present State policies may 
be outmoded and block the opportunities that 
advancing technologies offer for creating new 
classroom boundaries and new telecom- 
munications services. 

• Educational policy conflicts center on traditional 
approaches to teacher certification, course credit, 
curriculum materials, and instructional logistics. 
Little attention has been paid to how distance 
learning can meet broader school reform goals, 
such as restructuring education and using 
technologies as tools for change. 

• Many States look to telecommunications as a way 
to stimulate economic growth. Where the educa- 
tion community has taken the le^d in these 
planning efforts, it has had the unusual oppor- 
tunity to be in the forefront of technological 
innovation and, through early involvement, to 
ensure that its needs are recognized and 
included in statewide telecommunications 
plans. 

• Although States have rarely worked together to 
solve common educational problems in the past, 
distance learning provides economies of scale 
that encourage multistate use. When new 
boundaries are created, educational and telecom- 
munications issues will need to be resolved 
between the States. 



^Scc Lynnc Gallagher and Dale Halficld. Distance Learning Opportunities in Telecommunications Policy and Technology (Washington. DC* The 
Annenbcrg Washington Program of Northwcslcm Umvcrsily. May 1989). 
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Many States have increased course requirements for high 
school graduation. 

• Most State plans involve creative partnerships 
with the private sector that offer opportunities to 
provide resources for education. As school dis* 
tricts band together as consumers for distance 
learning services, they become an attractive 
market for telecommunications providers. 
This is a unique opportunity for schools, and one 
tliat should be pursued actively. 

EDUCATIONAL REFORM: 
SETTING THE SCENE FOR 
DISTANCE LEARNING 

The growing Sta^e interest in and support for 
distance learning parallels increased State involve- 



ment in educational reform. States have been driven 
by issues of equity, by economics, and by the 
pullback of Federal responsibility. States are taking 
many steps to meet school improvement goals. As 
noted by the National Governors' Association 
(NGA): 

States increased their financial support for public 
elementary and secondary education by $27 billion 
or 56 percent between 1980 and 1986. They set 
graduation standards for students and created major 
aid programs to help students meet those standards. 
They recruited more qualified teachers through 
higher salarif, Detter training, and demanding entry 
standards. 1 hey monitor the performance of school 
districts, and require corrective action when it is 
needed.^ 

Concern for the quality of public education 
follows the growing competition among States to 
maintain their existing industrial base as well as 
attract new development and industry. School qual- 
ity is a key factor in attracting business. Companies 
require an educated work force as well as good 
schools for the children of iheir employees. Recog- 
nizing that good schools are essential to their State's 
economic vitality, legislators have focused on how 
students statewide measure against students nation- 
wide, and how student achievement varies across 
districts. One response has been to set higher goals 
for all students, by raising requirements for high 
school graduation^ and for entry into State university 
systems. As a result, foreign language and higher 
level mathematics and science courses, once op- 
tional, now must be offered if schools ire to provide 
equal educational opportunities for all students. 
Schools have to find ways to teach these courses or 
be shut down. 

Many States are turning to distance learning as a 
resource for improvement. In their annual report on 
education reform, NGA notes: "By far the most 
prominent area of State involvement in 1987-88 was 
distance learning or telecommunications."^ Fewer 
than 10 States reported any involvement in telecom- 
munications in the NGA 1987 survey. In the 1989 



^Nilionil Oovcmors' Associaiion, National Governors' Associaaon Policy Positions 1988-89 (Washington, DC: 1989), p. 51. 

% 1983. Uk'. National Commission on Excellence in Education recommended that high xhool sUidents take more coiirscs m the "New Basics"-~4 
years of English, 3 years of mathematics, 3 years of science. 3 years of social stuaies, and V2 year of computer science. In addition. 2 years of a foreign 
language was strongly recommended for college-bound students. Forty -two States responded by raising coursework standards for high school graduation. 
Margaret E. Goenz, State Educational Standards in the 50 States An Update (Princeton. NJ: Educauonal Ibsting Service, March 1988). p 5 

^National Govei-nors* Associauon, Results in Education 1988 (Washmgton DC: 1988), p. 29 
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survey, 37 States reported distance learning initia- 
tives and expansions of efforts already begun.^ See 
appendix A for examples of State planning. 

STATE PLANNING FOR 
EDUCATIONAL 
TELECOMMUNICATIONS 
NETWORKS 

Education and telecommunications have both 
been the focus of State policymaking in the past; 
what is new is the convergence of these two State 
issues. This convergence has important implications 
for both fields separately and for the emerging 
hybrid of educational teleconrununications policy. 

Traditionally, there has been no one administra- 
tive or planning body looking at State educational 
telecommunications as a whole. State Education 
Agencies (SEAs) assumed responsibility for plan- 
ning and financing the educational infrastructure, for 
conducting needs assessments, and for setting state- 
wide educational standards that affect local school 
districts. State teleconrununications policy most 
conunonly is derived from inputfrom a combination 
of authorities. In this broader arena, distance learn- 
ing planning may come under the auspices of other 
State agencies, not just the SEAs. Educational 
telecommunications policy may emanate from the 
State telecommunications agency, the public televi- 
sion organization, the university system, the State 
Department of Educatioi or a special task force set 
up by the Governor or legislature. Ibxas, Hawaii, 
and Oregon present a range of examples of State 
planning for distance learning. Each planning proc- 
ess was unique, yet the overall goals and recommen- 
dations are quite similar. 

In Ibxas, the impetus for change came from a 
legislative mandate to the State Board of Education 
to meet the requirements of the 1987 Long-Range 
Plan of the State Board of Education for Public 
School Education. One of the reports presented to 
the legislature, with recommendations for funding, 
was the Long-Range Plan for Technology, 1988- 
2000. Distance learning is one of four priority areas, 
along with classroom instruction, instructional man- 



agement, and communications, outlined for meeting 
the goals for educational reform. In this context, 
distance learriing is viewed us a vehicle for improv- 
ing education. The plan focuses on today's class- 
rooms and the changes needed to prepare an 
educated work force for tlie 21st century < State 
action is called for in meeting K-12 goals related to 
curriculum, attracting and retaining qualified and 
effective teachers, and improving instruction 
through innovation. The plan recommends that the 
State: 

«... investigate, provide assistance for, and 
encourage implementation of distance learning 
technologies in order to provide a well-balanced 
curriculum to all students; 

«... investigate, provide assistance for, and encour- 
age implementation of distance learning technolo- 
gies to overcome the absence of qualified teachers 
in sparsely populated areas; 

• . . coordinate public and private telecommuni- 
cations systems for delivery of distance instruction 
and administrative services.^ 

In Hawaii, the State legislature appropriated 
$590,104 over 2 years (fiscal years 1987-88 and 
1988-89) for the development of a Distance Learn- 
ing Tfechnology Plan.^ The plan was prepared 
through a unique cooperative endeavor involving 
the Department of Labor and Industrial Relations, 
the Department of Education, and the University of 
Hawaii. These agencies worked together because of 
their common concerns for education in serving 
statewide employment priorities that . . . will 
move Hawaii into a preferred future of the 21st 
century.*** 

Successful education and training programs are 
not single-agency endeavors — they necessarily in- 
volve educational institutions with community part- 
ners, including business and government sectors. 
Cooperative problem identification, planning and 
implementation have produced training programs 
which optimize the use of limited resources, offer 
both short- ai:d long-term solutions, and promote 
continued sharing of resources.^ 

In 1987, the Oregon legislature established an 
Ed-Net Committee, with nine members appointed 



^Ibid., p. 31; and National Governors* Association. Results in Education 1989 (Washington, DC: 1989), p. 3 1. 

^xas State Board of Education. 1988-2000 Long-Range Plan for Technology (Austin, TX: December 1988). p. 17. 

^Hawaii Svxc Department of Labor and Indusnnal Relations. Distance Learning— Technology Plan (Honolulu. HI August 1988) 

•lbid..p .. 

•Ibid. 
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by the Governor, to examine the prospect of a 
statewide telecommunications system. The ED-Nei 
concept was initiated in 1985 when the American 
Electronics Association created a planning com- 
mittee involving representatives from education, 
business, and Oregon Pubhc Broadcasting. Ed-Net 
was originally envisioned as a television system that 
would make college and university courses available 
in all parts of the State, but the concept created under 
the plan'^ has a much broader focus, scope, and 
range of technologies: 

Ed-Net can be a powerful tool for economic 
development, and simultaneously it wili be a cost- 
effective way to broaden access to higher education, 
improve the delivery of instructional materials to 
schools, strengthen library services, and make gov- 
ernmental agencies and social service organizations 
better able to conduct their important training, 
education and information functions.^' 

Whatever the motivating force, the resulting State 
agency or newly formed organization is empowere J 
to assemble and coordinate the various telecommu- 
nications users within a State to plan for ways to 
meet common goals and needs. coordination 
can be "horizontal," when accommodating a range 
of State agencies that share telecommunications 
needs despite varying responsibilities and audiences 
(e.g.. Departments of Corrections, Health and 
Human Services, Public Works and Transportation, 
Labor, and Education). Coordination can also be 
"vertical" between levels of a parucular agency. Of 
special interest in the education sector are link- 
ages among the providers of educational [services 
across the elementary, secondary, university, and 
continuing education spectrum. A common sense 
of purpose fostered by planning for shared 
telecommunications needs can lead to new con- 
sfnictive dialogs and relationships among agen- 
cies responsible for education, creating a bond 
that unifies these typically independent commu- 
nities. 

In several States, the educational institutions have 
been in the forefront in statewide telecommunica- 



tions planning. Iowa and Maine provide two exam- 
ples. Both States were looking for ways to provide 
educational services equitably to their constituents 
dispersed across great distances. Iowa had a system 
of community colleges and some experience in 
reaching out to learners via telecommunications. 
Planning centered on meeting educational needs, 
coordinating resources, and avoiding costly duplica- 
tion of services. The Iowa network will assure that 
all parts of the State receive equal attention. (See 
figure 5-1 and chapter 1, box 1-D.) Maine was in a 
different position, using distance learning technolo- 
gies to provide a community college system for the 
State. (See box 5-A.) Connecticut provides a third 
example. (See box 5-B.) 

THE STATE EDUCATION 
AGENCY 

State Education Agencies can play a major role in 
distance learning because of their responsibility to 
assure that all school age children in the State are 
provided equal educational opportunities, regardless 
of school size or location. An SEA typically 
determines State funding distribution, sets statewide 
curriculum standards and graduation requirements, 
regulates teacher certification and recertification 
policies, and provides technical assistance to local 
districts. State leadership can be a strong force in 
articulating educational goals and illustrating how 
solutions like the use of distance learning technolo- 
gies can help address them. 

There are, however, likely to be circumstances 
where the State view and the local view will diverge, 
especially in the area of providing service to small 
rural schools.*^ Since State education authorities are 
generally charged by law with oversight of the 
educational enterprise, they must consider basic 
questions of adequacy, efficiency, and equity of me 
entire State system. The local community may have 
a strong bias toward preserving the small, often 
isolated rural school at all costs, as a key to the 
continuing life of the community. When l'x:al 



Ed^Nci Committee. Oregon Ed-Net A Report on the Feasibility of a Statewide Telecommunications Network (Salem. OR. July 1988) 
''Ibid., p. !>]. 

Co.IiiS'^S^'.' ".'^"1^11!""^^ T"' °^ ^ Coord.„a.u,g Board, and the Departmen. of 

community Devetopmeni came together when the three groups found areas of common ground. TTie resulting proposal oulhned a system where 
Utecommunicauoos rewurces and services could be shared at considerable savmgs to taxpayers. See Washington Sla« OffLT^c Sup^nnw^de^^^^ 
Public InstructiOQ ct al.. Proposal for Sharing Video Telecommmications Resource, (Olympia. WA January 1989) =>"P<:nn'cnOent of 
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Figure 5-1 —4owa Educsilonal Wecommunlcatlons Network 
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Existing duplex/ interactive links 
# Network switching locations 

Duplex/interactive links 

Multichannel backbone links 

Communities ail across iowawili be connected to the network through numerous Instructional Television Fixed Service (ITFS) links. 
SOURCE' Iowa PubJic T«l«vision 



interests and State interests conflict, new solutions 
such as distance learning technologies may provide 
a partial solution. (See box 5-C.) 

Organization and Management of Distance 
Learning in State Education Agencies 

Management of distance learning within SEAs 
varies.^'* Distance education, in contrast to computer 
education, has yet to find its niche in SEAs. Over the 



last few years almost all the Slates have created an 
educational technology division or director within 
tneir SEA.*^ In most cases, these technology direc- 
tors or offices have been responsible for developing 
policies and support for procedures for computer 
hardware and software purchases, software evalua- 
tion, technical assistance, curriculum development, 
and teacher training in computer use. They are not 
necessarily charged with planning or administering 
distance learning efforts in their States. 



i^Much of this discussion comes from Donald C. Holznagel and Thomas Olson, Northwest Regional Educational Laboratory, "A Study of Distance 
Education Policies in State Education Agencies," OTA contractor repon, February 1989. 

i^In the 1988 OTA survey of the States, 41 States had a technology division or staff position for educauonal technology. 24 had a long-range plan 
for educational technology, and 13 others had plans underdevelopment. U.S. Congress, Office of Ibchnology Assessment, Power On! New Tools for 
Teaching and Learning, 0TA»SET-379 (Washington, DC' U.S. Government Priming Office, September 1988). 
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Bn S^—MlidHi*s TkleconununicaAons Network: A Community College for the Siate^ 
^^^""^^^ sottewkle telecommunications system in Maine was driven by a clear need to improve overaU 
mhmrianal opportunitiet ^n the State. H¥i statistics are stark: approximately one-quarter of Maine adults are 
^R^oiiil^r^ti^ 37,5 perceni have jot earned a or high school diploma, and real earned income of 
wotasplioefttfiMii 49th in the Nation. The Stale ranks last in adults participating in higher education and 48th 
in tl^ admfl atttdbait aeddng postsecondary education. 

IhM ndnics iiaflecl a coUection of problems that currently serve as barriers to education. Perhaps the greatest 
U^ Ul (kbm'% rise (the State is as large as the other five New England States combined) and dispersed 
ftfak0/0iiktmibtMim *hat has made access to educational services difRcult Today two-thirds of the p(^lation 
M^iNggiJ • itaaoMMe commuting distance of one of the State*s seven university campuses or one of the six 
yMiitWdiiM y vodtfonal-lechnical institutes. Severe weather, predominandy secondary roads, and limited public 
nmpoMlte tyMRiis compound the problems of geographic isolation. In addition to these geognq)hic obstacles, 
BikiitipaofAmdQr at both the high school and postsecondary level, combined with increasing costs of instructicm, 
mm r**-»r"il aducatloiial proUems, especially in tiie State*s rural areas. At the same tii^^^, die State found itself 
ikl|i|(awwitt dfc 10 increase the breadth and depth of curriculum available to all students, at die high school and 
poiMoaBivy laval* 

tta Vidveisily of Maine sjfstem has been a key player in seeking solutions to these suiewide educational 
Cli<lei|p a.lnc^gidiinitiie declining number of students who typically make up die pool from which university 
MBdMM»^ dreim--Hhe 18 to 22 year-okl Just leaving high school— the university looked for a way to reach a 
bmdir^pMiW of learners. UniversiQf leaders were convinced tiiat die Stati had to fuid a vay fbrokler, part-time, 
aodcoMMlar studems to access educational pro^jrams. Nationally, approximately 40 percent of all students 
enrolM in Wflttr education are served in community colleges, but Maine had no community college system. 

A^^ mmA of a Ipyear planning prroess, involving die faculty and staff of each of*- seven campuses in die 
MivnrriQi vymm^ the six vocational*tnchnical institutes, and the public schools, a Plan for a Community College 
^ MWM/Meoommunications System was adoplixL This plan calls for the develqpment of a teleoonununications 
<teM'y y tyiiW attowing the transmission of '*live** classes t>y linking existing campuses of the university, the 
vnrtfinMi H'Ma a1 institutes, the Mdne Mnritinie Academy, numerous off-campus centers, and all the public high 
s ch ool s to tm Sim, The plan also calls for SO locations to hw on-line by September 1989, die first year of operation 
of titt itMewMs system. h\ effect, telecommunications will u^eate die community college system for the State. 

Ite technical specifications call for a fiber optic sfknt (a high-speed electronic highway) linking die campuses, 
each nf whidi wM be tnaisn ssion sites. Several of die off-campus centers will also have transmission capability 
when iti qrsteni is complete. The i jer optic spine will carry time channels of full duplex (two-way) video, audio, 
**y» iMk m insnuctiORal 'ftlevisioi; Rxed Service microwave system will extend beyond die spine and carry 
two dHMMta of video, audio, and data, widi audio return. The University of Maine at Augusta (UM A) will serve 
« Iwiil jte koib of the temsoial system and die site for satellite linkage s. EMshes on all high schools Sutte and local 
tlwiiWMliI MUitigs, h oq)tol a , and businesses, and cable television systems will make live programming 
•vrilMnianMl across Ae Slate. Course materials, examinations, syllabi, and data can be distribu^'^d t!«ctrt>nical)y 
(inhiifMilMini BMiidiitii and con^mteis) ex by m^l between sites. Fkmding for die system hf come^t.^ 
tftflllJl^ TMe lU gnms and finom a $2.2 miltion q>propriation from die Sotte P gidature. 

MwiWttjfm^ opemkm, programming will indude a soiewide offering of UMA*s Associate Degree in 
^!S!!^fi!^!l^ T^wnQMix courses will be broadcast each semester of die 1989-90 school year. Five additional 
ipitelMml ooncias win be broadcnst by the university* Nine courses and workshops will be offered over die 
MtMsllelHi teliviskMi system by the vocational-technical institutes, and high schools and the Department of 
HdilMionil and OilSnral Services have been allocated S hi. urs per day on die system. Inservice training for teachers 
is tapidBd to be a tmjpt use for the system. In all, die f^ystem will broadcast live courses over two channels from 
7 Mt to lOpOB. Monday through Friday, and from 8 a.m. to 4 p.m. un Saturday. 

i^lna ffiiaontos how a State can, widi coordinated {banning use a telecommunications system as a means to 
address a of problems. 



<lteh of thll (ttmatioB comes from Georse P. Oniiick and Pameli MacBrsyne, University of Maine- Augusta, "Bducational Access 
ilMMnintrMW^ 10 Mtioe,** uopuMishod manuscript. April 1988. 
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AWMngli jMmfdoa tm not adopted a fonnat Stale plan for educational telecommunications, it has 
ihiialopad a fmHtwrwM ^ yroac h to providing education over a distance. The conqKments of the system are 
deriped la operate iadipaadendy, but* sinoe they 

ItettdAoK of the ^yilMkSiaieNet* a fiber optic arJoop^ will serve al! State 

gnTini mm atrnrtrt, F rtffTTi''ytl'y ^ ihta ami Yiitr Immediaie irtans do not call for educational 

fmjhmmm^ once tiia aeiiecqfnmuniraf lrw» needs goverament and educition are mote ctearty defined, StateNet 
flMQ^ oMy oducaikMiindBc* 

The leoottl finet is an bntnictional WevisiOD F ^ed Service (ITPS) netwoik that will allow schools and 
hu^^teeaaea iiil ORW the Sttie ID access counes and enridtfi^^ 

oofttfnunHy oiOages, wMch already have their ownsmdl ITFS network. The State Depa rtm e n t of Education is 
dms§td irt4i bottdhig and opertting the K-12 ITFS syttem. The system will provide instnictional television, 
dtotci d rtivwy of cowaea, prei a ni c Mia l devetoproent, tdeoo iifc re n ces, and materials distribuoon among schools. 
1>aihfaiphaaedfddaiy<t<n>aiffviag25adiooldistiktt,b 
aervh«tH school diatiicts ia pnjeciBd for 199L 

A^ecoBinunlcialont hicenth^OnBttPiDgn«i,authorir^by the 1986, 
peovMaa flarihig to local diitikta aiid v^iood cduo 

of telecioiaiautikrfoni teedacatioa M'jst of tfiese grants are smaU (none has exceeded ^,000), in ke^in^ 
9ttte gmk la premie a variety of "^ip lotcfaes and to encoi^^ 

so ftf i D t a l S2S 2 JQ OCI a pp mn hn et Bl y $i5>000 per year. As a result of interest genereied by the Tdeconarounjcations , 
InoMtve (km ftogrenu die State Oeparuheot of Eduottioo is abo cooperattaig widi Soudiern New Eiwland 
Hjlsphonti (3NBT) to expkm how schools coidd better apply telecommunications services to educatkm. SNET 
ftanded dM pttoi progrenu at a coai^of ippraxiraatdy $1 J inillioa 
throughout d» Stale. The link*" uses a voice message system to pran^ 

The **data ttelf* givea students and teachcn aocea w remote databases through personal computers in the school 

Unqr. The *Vhleo teK** coniieccs sites wtdi an intent^ 

an Advanced F la oementSpaniAhayuagetrigh school dais in subuffaai^Vfe^ 

nadve Spenish speakers in lisitfoid*s Imer dty. A future vfaleo link will provide engineering classes, taught by 
p iofc saws from the University of Gmecticut, to high schocds via die system. The Cc^ge of Education at the 
Unhfenity of Htflfofd abo has indicated interest in joining the proje^ 

leachingexpeff ^^noes. SNETpluis to continue finding to an additional year m order to evaluate how the technology 
is being used in the pUoc projects, and die State w^ll fund 10 additional datp link sites. 



IOTA ste viiil, Mrany 1919. 



Even in those Stales where the State education 
department has developed a plan for distance 
learning, there may be tiie mistaken assumption that 
distance education technologies can be treated in the 
same manner a<s computer technology in the plan- 
ning process, ignorinp the unique impacts of dis- 
tance education on areas such as teacher certifica- 
tion, curriculum approval, and funding formulas. 
And. while most States involved in planning are 
taking an active role, the tone, format, and level of 
involvenaent varies. Some States see their role as a 
"bully pulpit" to encourage local activity, while 
others provide direct support for local demonstration 
projects. Some States only go so far as to dissemi- 



nate information and technical assistance, while 
others are more assertive in the setting of standards 
and development of materials. 

In the OTA analysis of Slate policies.'^ 21 States 
were studied for their policies regarding distance 
learning. Legislative mandates, policy documents, 
technology plans, distance education plans, and 
telecommunications plans were reviewed as possi- 
ble sources for State policies on distance education. 
Only 7 of the 21 States sampled have policy 
documents specific to distance learning. Another 
survey, taken by the Council of Chief Stale School 
Officers \n February 1989,^^ had similar findings. 
Judging from the sample of States surveyed, most 



i^Hobna^ ' and Olson, op cit . footiote 14 

^''Council of Chief Slate School Officers. "'State Survey on Dis.arice Education Networks." unpublished document, Febn.ary 1989 
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Box ofPns0nimg Small Schoob 

Education isanituimaieproeessJ 

Oie benefit of diitaiioe kaming technology is its potentiil ibr allowing small, underserved schools and school 
dbli taitDita nrin active despite wamng student popolatioiis and a shortage of critical resources. According to the 
U A Depirtmtttt rf Educatioii* apptoxiniaidv 75 pc^ 
claisifM as sroaU (less than 2^ students)/ These district 

popdation. Additionally, over one-half of the school districts in die United States can be classified as both small 
a^nnl/ These districts are often geogr^^ 

M^m, a minimum of resources, and limited course offeiings^-eqpecially advanced courses. In Ikxas, for 
example, small school districts offer, hi peneral, only about one-diird the nimiber of courses offeied by larger 
districts, iM^fleiuial districts offer only ab utone-quanerasmany courses as do their major urban counterparts*^ 
Through disianoe learning, however, small and rural districts can provide some of these previously unavaiUMe 
ooutsM, giving theta* students educational opportunities similar to those offered students in larger urban and 
suburban cMstricts. 

for many years, the roost viable option available to school administraton faced with the limited cuniculv 
oflfertaip in small schools was to consol^ iatt schools and school distriuX Some education experts, however, have 
begun 10 challenge die belief that 'lyigifer is better.** Fbr example, recent studk^s have demonstrated tiuu small 
adiools and sdKxd districts often promote high levels of student achievement A study of New Jersey school 
districts concluded diat in . . . all cases, larger district emolhnents are associated widi lower test scoies.**^ Even 
when die socioeconomic stanis and expenditure levels of each district were taken into account, die conclusion was 
die same: die larger districts in die study were generally less efficient in attaining achievement Odier studies of 
individual schools have resulted in similar conclusions. A 1973 survey of Colorado schools determined duit 
. . . large school size lowered achievement levels.**^ 

Research also shows dua smaller school districts are generally as cost efficient as dieir larger counterparts. The 
New Jersey study found diat aldiough very small districts (tiiose widi fewer than 300 students) spend moie [^r 
studentduuii larger districts, die .per studem costs of districts widi 300 to S.m differ 



RusK>. *x:6Uese Gomes to North Haven.** Conymmity Coikge tfMaitie NewsUutr* prepved by the lAUvcnity of Maine. Auiusul 
Office (tfDiitamxBthcatioo. vol. 1. No. 3. Auguai 1969.^^ 

^JS. Department of EAicniofi, Natkxial Center for Education Statistics, **Public Elememafy/Secondvy Education Afency Univerae 
Survey. 19S7-Sa.**iBpubliahed document. 1969. 

^Bob Cble» **Ikacfaii« in a Time Machine: TTie •Make-Do* Mentality in SmalMbwn Schools.** Fhi DeUa K<mpatu October 19S8. pp, 
139-144. ^ 

^InllMSChod diiiricu with 50.000 or more studems. the avenige number of cou^ in l9S5-86and 1986-87 was 209; in 
di^ricts with U XX) to 1 3^/9 students, the average number of couraes offered was 76. Fbr those school districts with fewer than 500 studentt. 
this Bgure was 54 cour^ When analyzing district type, m^ urban districu in Ibxas offered on average 200 courses, while rural district 
ofiteings ivera^ 56, Ibxas EducMhso Agency. 1988-2000 Lomg-Hangf Flmfor Tgchfiology (Austin. TX: December 1988), p. 26 

^Hedmt h Walberg and WttUam J. Fbwier. Jr.. Exptndimrt and Site EfflcietKies cfFubUc School Districts (Chicago. IL: Heirtlnd 
taititule. September 19SS). p. 17. 

4Cennedi F. Pabncr. **S'^aail b Beautiful: Schools As If iOds Mattered.'* The Clearing House, vol. 51. No. 9. May 1978. p. 437. 



States have yet to spell out specific policies that 
guide distance learning. In most cases existing S^ate 
policies become, de facto, the basis for distance 
learning policy in the State. This is particularly true 
in States where distance learning projects are locally 
based and do ^^ot involve importing courses f« m 
out-of-State. Where mulustate courses are brought 
in by satellite, however, some States have felt more 
pressure to develop policies addressing issues such 
as A^hai is required of teachers and what curriculum 
and texts can be used. 



In both the telecommunications and the educa* 
tional arenas there is a tension een the 
State's role as regulator and as empov -^i i.r. In the 
education policy arena. States have traditionally 
served as regulators to assure thnt quality standards 
are met in all schools across the State and that all 
children are equally well served by the public 
education system. Consequently, educational poli- 
cies tend to be restrictive, focusing on minimum 
standards of traditional instruction. While impor- 
tant, these pohcies tend to maim- the status quo. 
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very litde.'^ Addition^iy, since the New Jersey study had previously determined that smaller districts generally 
produce Uglier standardized test results, it has been suggested that smaller districts actually attain . . more 
achieveniem value per dollar. . . " than do larger districts.^ 

Student ptiticqMtioiv— both in the classroom and in extracurricular activities — ^was also found to be higher iu 
smaikr scboda. Sntall class size, dose teacher-pupil relationships, and more personal attention all result in higher 
levels of student patticipation in the classroom. Students at smaller schools typically participate in more 
extracurricular activities as well. Although larger schools art able to provide a greater number of activities, research 
has shown that . , . students from small school s participated in a wider variety of extracurricular activities than di 1 
students fiom Ivge schools, and a much larger portion of studenui from small schools held important and 
leqponsiHepositioiis ... than did students ftom large schools."^ 

Oearty, the challenges faced by teachers in small, rural schools are substantial. Often, they must contend with 
a Ia± of reaouites. little technical assistance, geogrq)hic isolation, and low pay. Nonetheless, small schools can 
offier numaroui tdw^sji to their staff that large schools cannot For instance, teachers clearly prefer smalle: 
daaaes and inaeaaed persoiisi contain with students that snudl schools offer. Less tangible advanuges, such as a 
hei^uened sense of f^nacy, existence of a functional support system, and a stronger identification witii the school, 
are more pievalent in smaller schools as weil.'"^ These factors all contribute positively to the way in which teachers 
identify with thefr s<4iool. Finally, smaller schools have generally demcmstraied a more desirable social climate than 
larger ones. Due to their isolation, as ell as the mall population served, many smaller schools create a heightened 
sense of community as well as ... the special feeling tiut each student matters."^ ^ As a result, smaller schools do 
not experience as many behavior problems. Studies have shown that the " . . . relative incidence of student truancies, 
teacher assaults, vandalism, intra-student fighting, school expulsions and dropouts . . . increase as student 
population densi^ incmases."^^ Additionally, attendance and student satisfaction levels are generally higher at 
smaller sdKXris.^^ It appears, tiien, that the "conmiunity*' environment of small schools creates a nurtur' 
atmosphczt for both teachers and students. 

Small, rural schools fnct special problems tliat affect their ability to remain competitive in the educaional 
marketplace. However, the numerous positive attributes of smallness atgue for their preservation. In order to 
compete effectively, small schools must oe provided with the same resources and advantages as their larger 
counterparts. Distance learning can provide at least a partial solution to this dilemma, by helping to keep small 
schools and school districts open in the face of consolidation. 

'^Wftlberg and Fowler, op. cit., footnote 5, p 6 
«lbid. p. 17. 

^oger G. Birker a* 1 Paul V Gump. Big School, Small School High School Size and Student Behavior (Palo Alto. CA: Stanford 
University Press, 1964), cited il Gary Green and Wanda Stevens, **What Research Says About Small Schools/* Rural Educator, vol. 10, fall 
1988. p. 10. 

l^tolc, op. cit., footnote 3, p. 144. 

lln>id 

l%dwanl J. Kelly, **Our Overcrowded Schools: Current Problems and Ftiture Prospects.** College Student .hurnal Monograph, vol. 10. 
No. % Part 2. spring 1976, p. 3. 

l^Paul Lindsay, *The Effect of High School Size on Student Farticipaucn. Saiisfaciiori and Attendance." Educational Evaluation and 
Policy Analysis I, sonng 1982, p. 60 



Far less common are empowering policic which 
encourage expenmentation to IT) to meet needs in 
new and innovative ways, even if it means relaxmg, 
bending, or ehminating previous restrictions 

A comparable tension is seen in telecommunica- 
tions policy. State public utility commissions are 
charged v'lh protecting consumers today and keep- 
ing r?tes as low and as fair as possible. However, the 
regulations that re.^pond tc this gnal may make it 
difficult for telephone companies under their juns> 
diction to modernize in ')rder to provide bro^^^♦*r or 



more innovative service in the future. This philo- 
sophical battle has broad consequences for the future 
economic development in a State. Do policies 
mortgage today 's consumer to pay for better services 
in the future? Another issue is equity v public 
service: is it appropriate for one class of user to 
subsidize service to others if a public interest will be 
served by this subsidy? 

The tension between empowerment and regula- 
tion also IS evident in the marriage of education 
policy and telecommunications policy. Should tele- 
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communications policy support innovation for the 
educational needs of a State as a way of ultimately 
best serving the interest of the citizens and busi- 
nesses of that State? Should educational needs drive 
the telecommunications policy? How can States 
balance the need for innovation with the need to 
contain rising costs for services? 

OTA finds that States are today in a position to 
rewrite or develop new educational policies in 
light of the special opportunities and challenges 
posed by distance learning options. The broad 
question for educational telecommunications poli- 
cymakers is how to enable practitioners to lake 
advantage of the opportunities presented, yet meet 
standards for educational quality. Binding districts 
with restrictive regulations shaped by an older 
model of education is inappropriate for the new 
educational models distance learning can make 
possible. By superimposing yesterday's rules on 
tomorrow's opportunities. States may be cutting 
ofToptions before they can be fiMy developed and 
tried. A regulatory moratorium may be needed to 
allow for experimentation and evaluation of distance 
learning's role in meeting critical educational needs. 

STATE EDUCATION POLICIES 
AND DISTANCE LEARNING 
ISSUES 

Tne sections below present illustrative policies 
addressing distance learning issues from State docu- 
ments sampled in the OTA survey mentioned earlier. 

General Philosophy 

Most State dL ce learning policies are moti- 
vated by the mandate to provide all students equal 
access to education. Technology is often cited as a 
means to attain this goal. North Carolina, for 
example, has taken a comprehensive approach, 
using satellite downlinks as the vehicle for equaliz- 
ing educational opportunities across the State. (See 
box 5-D.) 

This directive from the North Carolina General 
Assembly is clear: 

(a) It is the continuing intent of the General 
Assembly that every child in the State's public 
school system shall have equal access to educational 
opportunities, no matter where the child lives or how 
small the school which the child attends. It is the 



further intent of the Assembly to encourage and 
subsidize .tate-of-the-an technology as an efficient 
and cost-effective means of making equal access to 
opportunity available to all children. 

(b) The State Board of Education shall establish 
one satellite earth station at the 54 smallest and most 
rural schools in the SLue, to insure that students in 
these schools hav? full access to all courses required 
in the Basic Education Program that small enroll- 
ment or lack of qualified teachers would otherwise 
make unavailable.^^ 

Despite the general goal of providing educational 
equity. States are concerned that distance learning 
projects meet established standards for curriculum 
and instruction. This concern is reflected in a variety 
of policy statements regulating how and when 
distance learning technologies can and should be 
used. A central issue is that of certification and 
training requirements for the teacher delivering a 
course from the originating site (teleteacher), and for 
the teacher or classroom aide (facilitator) at the 
receiving site. Other issues are course credit. State 
approval for courses, and classroom and instruc- 
tional logistics. 

Certification of Teleteachers 

The certification of the teleteacher is the most 
prominent issue that SEAs are grappling with 
regarding distance learning. This is particularly 
true when a complete course of instruction 
originates in one State and is received in another 
State, Most States require that any course offered for 
credit must be taught by a teacher who possesses a 
valid teaching certificate in that State. Because few 
States grant automatic reciprocity to teaching cre- 
dentials from another State, teleteachers in multi- 
state projects must apply for certification in each 
State where courses are received. In some cases, the 
teleteacher must not only meet individual course 
requirements in State history, counseling, and guid- 
ance, but also pass several competency examina- 
tions, in subject areas as well as State and national 
tepcher examinations. Fingerprint checks and physi- 
cal examinations may be inquired, despite the fact 
that the teleteacher may n.. ver physically step into 
the State. Finally, after meeting coursework, health, 
and competency requirements. Teachers in multistaie 
distance learning projects may also need to meet 
individual State and local requirements relative to 
student teaching experience, time spent in classroom 



^■General Assembly of Noith Carolina. S. 298, "Uaming by Satellite " «':s:. 1987. Apr 6. 1987 
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Box S^D-^orth Carolina's Distance Learning by SateUiU Program^ 

In January 1988, the N<^ Carolina State Depaitment of Public Instruction (SDPI) and the TI-IN Network of 
San Antonio, 'ftxcs, entered a contractual agreenient to form a statewide satellite network to provide high school 
instruction and suff development throughout the State. This statewide investment and partnership with a private 
coipontion was mocivaied the realizatioo that: "North Carolina has many small, rural high schools which, 
because <rf low eraoUment and remote locations, cannot offer all the courses mandaied our stale's Basic 
Edttcatioii Ptan. hforth CaroUna has desperately needed an alters 

envisioQed by developers of dns (basic^ducation) plan/*^ Interest in making quality wS development and training 
mote aooessibk to «11 educational employees around die State was anodier factor spurring the Department's interest. 

As a first stq>, SDH staff investigated several distance learning programs across the country, and surveyed 
princ^lNds «>f the Stale's smallest rural high schools to determine the areas of greatest curricular need. During the 
1985-86 school year, the State {nloted distance learning by satellite at four sites with Federal Tide II giant monies. 
The pilot used TI*IN Network programming and hardware to provide staff development traming on die use of 
computers in the classroom. Participating teachers were very positive. Information (m die pilot, the survey data, and 
examples of services that could be offered to Noith Carolina were provided to legislators, and the 1987 General 
Assembly passed the Learning by Satellite bill. 

The tnll appropriated just under $2 million for fiscal year 1 987-88 to purdiase satellite receiver equipment and 
hardware for 1S3 sites. The sites were SPDI, each of the 52 smallest high schools in the State, f nd 100 additional 
sites chosen by district siq)erinieihlents for staff development prognmming. The legislature allocated $1.04 million 
for fiscal year 1988-89 for sar^Ilitp progranuning ($944,850) and staff support for die project ($95,150). 

Under the North Carolina plan, a district coordinator ove^-sees satellite programming for all receive sites widiin 
each participating district; at each site, one person serves as manager (usually die princqNd or assistant principal). 
Each school site also has a cla. sroom ftKalitator and an equipment manager. For die 52 smail. rural high schools. 
State funds cover die annual sub cription fee ($4,750 per school in Nordi Carolina, a rate lower dian TI-IN*s normal 
subscription fee), staff development programming fees (detennined by the district's average daily attendance)^ and 
course fees for a maximum of 20 stuiS^ts at each school ($240 per student per course per semester, fdus $50 extra 
for foreign language and science laboratory cla^s). If the n;?mber of enrolled students exceeds 20, die local school 
must pay tuition fees. In die lirst year, over 1,100 high school students enrolled in the satellite classes. 

OTA visited widi administrators, teacners, and studenis i>articipating in die flm-year effort in North C^olina*s 
Region 8. The project got high grades for expanding cumculum offerings and for the quality of teleteachers, but 
diere were concerns regarding studentAeacher interaction. As one principal stated: *'In a small school like ours, 
students are used to a great deal of individual attention. We had to adjust our attitude on dus for satellite classes."^ 
And, as in many distance learning projects, co<ffdinating bell schedules, school calendars, and grading periods 
presented problems. Aldiough each of die principals was pleased to have TI-IN classes in dieir schools, six of die 
sevea indicated that, vridiout State funding, die program would no: continue. As anodier principal said: 'This is 
somediing which die Sute has provided and I'll use it. But, this is not somediing duu I would go out and purchase 
for our own school from local monies.*^ 

North Carolina is a member of die TI-IN United Star Schools Network and has added 17 new sites to the 
statewide netwmk as a result of Star Schools funding. Under special arrangements widi TI-IN, North Caroliita uses 
die networic for staff development 1 hour per week. SDPI also developed dieir own 18-hour mediods course for 
teaching foreign languages in die elementnry grades, which is available on die network. 

North Carolina's distance learning efforts are expected to expand to more schools and to offer a wider array 
of programming in the future. This support is grounded in the Ml that authorized the program: 'it is die intent of 
die General Assembly diat die EHstance Learning by Satellite program shall be an ongoing component of die public 
school system and dut operational funds for the program shall be included in future continuation budgets."^ 



iMuch of this discussion comes from Bnice Btfker. Texas Ihch University, "Distance Learaing Case Studies." OTA contractor report. 
June 19S9. 

%lsie BnimlMrJc, assistant superintoident. North Carolina State Department of Public Instnictiont in THN Network News, 1988, p. 1 . 

^Baricer, op. cit. foomoie 1, p. 20. 

4lbid.,p.21. 

kjcnena Assembly of North Carolma, "Learning by Satellite," Senate Bill 298, Sess 1987. 
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instruction, and possibly additional requirements of 
individual school districts. When a distance learn- 
ing course is taught by others, whether they be 
university professors, scientists, artists, poets, gov- 
ernment officials, or any other subject matter ex- 
perts, these restrictive requirements may make it 
impossible for the course to be accepted in a 
particular State. 

At present, there are no generally applied stan- 
dards for teleteachers. Some States (e.g., Utah, 
Nevada, and Alaska)^^ do not require certification 
for the teleteacher in either the State where the 
course originates or in the receiving State. Others 
(e.g., Idaho and Washington)^! require certification 
in both the sending and the receiving State. These 
statements from Idaho, Minnesota, and Montana 
illustrate three different approaches: 

A teacher must hold a teaching certificate valid in 
the State where the program originates and must 
meet the minimum academic requirements of the 
Northwest Accrediting Association.^^ 

The satellite course teach^ r must have a Minne- 
sota teaching license.^^ 

To use distance learning programs, local school 
districts shall apply for an alternative by validating 
that the teachers of distance learning courses are 
certified and appropriately endorsed in Montana or 
in their resident State and have experience in 
delivering instruction via distance learning. 

Many States have not yet established a policy 
regarding certification of teleteachers and the tele- 
teachers are approved on a case-by-caiie basis. 

Several of the producers of satellite courses for 
high school credit have worked out separate arrange- 



ments for certification of their teachers across State 
lines. In the Satellite Tfelecommunications Educa- 
tional Programming (STEP) network, which origi- 
nates in Washington State, all high school teachers 
hold current Washington State teaching certifi- 
cates.25 Reciprocity agreements for teacher certifica- 
tion have been arranged in the seven other States 
receiving STEP high school courses. However, this 
reciprocity varies among the receiving States.^^ 
Tfeachers in the TI-IN Network, a private corporation 
supplying a range of courses nationwide, must hold 
teaching certificates for each of the States in which 
their courses are received. In Oklahoma State 
University's Arts and Sciences Tfelecommunica- 
tions System (ASTS), all teleteachers are university 
professors and generally do not hold K-12 teaching 
certification. However, ASTS requires that facilita- 
tors in the receiving classrooms must be certified 
teachers, although not necessarily endorsed in the 
distance learning course subject. ASTS staff work 
with SEAs and, to reassure reluctant State education 
personnel about the quality of the teaching over the 
system, send them tapes of their teleteachers teach- 
ing lessons. With their courses now being used in 
classrooms in 35 States, ASTS has been turned down 
by only 1 State.^^ 

One lever for dealing with the issue of cross-state 
certification of teachers may be the professional 
standards being developed by the National Board for 
Professional Tfeaching Standards, formed in 1987 as 
a result of recommendations in A Nation Prepared: 
Teachers for the list Century}^ The Board's goal is 
to improve education by raising the standards of the 
teaching profession by recognizing first-r^^te teach- 
ers, providing them with better compensation, and 



1989!^PM7^8™"" Pamela Pease. The Role of Pnvaie Business in Distance Lcaming The Educational Pannership/'OTA contractor report, June 
20Norihwc« Association of Schools and Colleges. "Survey of Distance Learning. ' unpublished document, December 1988 

gr»dl?tiSn1Jui>^c^l^^^^ ^ ^ Washmgton. the standard is considered most important if the course is used to meet 

22ldaho Department of Education. "Idaho Guidelines Regarding Distance Learning." unpublished document. 1987 

MJn'!?^^^?^!!.^?^^^ r^U'^'r Iiismictional Design Section and James E. Sauter. .csistant commissioner. Division of Education Effcctivencs.s. 

coiIIS^rilKlT98^^ Education. Satellite Course Requirements." memo outlining areas in State IJoard of Education rules pertinent to satclliie 

2*Montana Board of Education. Rule 10.55.907. Distance Learning (d). effective July 1. 1989. 

25Scc Bruce Barker. Tkxas Tfech University. "Distance Uaming Case Studies " OTA contzacior reprt. June 1989 

»R>rexample.oneSTp high school teachcr.rcriifiedtoteachprecalcul^ 
even though the course is broadcast from Washington State and she may never enter the Oregon classrooms receiving her course Dcbra Willson STEP 
teacher. Spokane. WA. personal conimunication. June 16. 1989 

2'Smiih Holt. Oklahoma State University, personal communication. August 1989 
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placing important decisions about teaching policy 
and practice in their hands. The certification process 
is one key step toward these goals. 

At present, teachers are subject to State licensing 
systems that set minimum entry -level standards and 
vary considerably from State to State, The national 
certification, which would be voluntary, goes be- 
yond this minimum proficiency level. Board certi- 
fied teachers will have to meet high and rigorous 
standards of experience, creativity, professional 
judgment, and teaching skill, as determined by a 
range of assessment procedures including such 
techniques as simulations of classroom situations, 
observations of teachers in a school setting, inter- 
views, essays, oral defenses of teaching portfolios, 
and written examinations. The concept of national 
certification will, in many respects, correspond to 
the standards applied in the certification systems 
used by other profession::ls in such fields as 
medicine, architecture, and accounting. 

Because the Board expects :o adopt a single set of 
standards and assessment practices to be applied 
uniformly across the country, it is anticipated that 
Slate reciprocity agreements will be facilitated, 
making it easier for teachers to teach iii States other 
than those in which they were originally licensed. 
This is important in light of today's variable demand 
for teachers from State to State, It also has implica- 
tions for the question of cross-state acceptance of 
teachers on distance learning systems. Since the 
national certification process goes above and be- 
yond what would normally be required to teach in 
any one State, it would appear that a Board certified 
teleteacher would be acceptable to any State. There 
has as yet been no discussion of creating a separate 
certification around a subspecialty of distance learn- 
ing or teleteachers, but the concept could evolve, 
especially if distance learning projects continue to 
blossom across the country. Finally, distance learn- 
ing technologies themselves may be used as a pan of 
the assessment procedure. Ibachers could be ob- 
served in their everyday teaching activities and 
evaluated based on a set of these observations. 



Requirements for Classroom Facilitators 

There is great variation in State policies r^arding 
the facilitator or monitor, the person responsible for 
the students at a receiving site. Policies range from 
the most open^^ to the most restrictive. In States like 
Washington, the on-site monitor must be certified in 
the subject being delivered if the course is used to 
fulfill graduation requirements.^^ It may be in cases 
such as this that the teacher has general certification, 
for example, high school mathematics, but is not 
trained to teach a higher level course such as 
calculus or an Advanced Placement course. In such 
instances, the classroom monitor can be learning 
how to teach the coiu^e and may indeed take over 
teaching that subject in subsequent years. Several 
States (e.g., Alaska and Oregon) require a teacher as 
a monitor, but do not require that they be certified in 
the subject. Most common is the model in which 
noncertified personnel (aides) serve as monitors, 
usually after special training. In some cases, these 
aides must be supervised by certified staff. 



Training and Staff Development 

Several States have established policies that 
mandate inservice or preservice instruction for any 
aides or teachers involved in distance learning 
activities. For example: 

The satellite classrooni instructor shall receive 
inservice training pertaining the course organiza- 
tion, classroom management, and technical as- 
pects. 

The teacher will participate in instructional and 
technical inservice education developed and made 
available by the developer or sponsor of the ap- 
proved course.^^ 

These States recognize that successful implemen- 
tation of distance learning activities require that the 
teleteacher be u-ained in the most effective use of the 
medium, and that the on-site monitor be trained in 
classroom management. One State with considera- 
ble experience in distance learning produced a guide 



2^or example, in many of Mrnesota's distnct-run projects using two-way video interactivity there may be no adult at all m the receiving classroom. 
See Minnesota Departmerit of Ed auon. Instructional Design Section. Interactive Television Teaching, Integrating Ibchnology Series (St. Paul. MN: 
1988). 

^^Northwest Association of Schools and Colleges, op. cit.. footnote 20. 

^^Oklahoma Department of Educauon. **Accrcdtution of Learning by Satellite Courses.** unpublished document, 1988 
32Montana Board of Education, op cit,, footnote 24 
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In some projects using two-way video, no teacher or facilitator is required in tTie distant classroom. 



for leieteachers suggesting techniques for delivering 
effective personalized instruction via distance learn- 
ing 



33 



Each of the major organizations now delivering 
coursework by satellite specifies the skills and 
training necessary for the site monitors in their 
systems. Some States have also required facilitator 
training. 

To use distance learning ... a school shall verify 
that local facilitators (not necessarily certified) who 
issist studeriis in receiving the instruction on-site 
have adequate preservice training and local supervi- 
sion.^ 



Course and Teacher Evaluation 

Most SEAs have a responsibility for the quality of 
instrucliofi or instructional materials used in the 
schools in their States. Two types of rules have been 
proposed: either that districts show evidence of 
course effectiveness before adopting distance learn- 
ing courses, or that districts establisli a system to 
assess the effectiveness of a distance education 
course during its use. 

The Tfexas Education Agency refers to the respon- 
sibilities of districts with the following statement: 

Schools that use alternative delivery proce- 
dures . . . should have written policies governing 
those options. Distance learning . . . should at least 



33Minncsota Dcpanmcm of Education, op. cii.. foomoic 29 
^^Montani Board of Education, op. cit.. footnote 24. 
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Each of the multistate course providers specify skills and training neooessary for site monitors in their systems. Here Kathy Hansen 
monitors a STEP Advanced English class at Riverside High School. 



have written policies for its governance. Each 
district's policies shall include responsibility for 
evaluating the instructional effectiveness of the 
delivery procedure as reflected by student mastery of 
intended skills and essential elements. By granting 
credit, the school district accepts responsibility for 
the level of student achievement attained in distance 
learning courses ... the contracting district, by vir- 
tue of granting student credit, can be held responsible 
for the quality of instruction by distance leaming.^^ 

Although some States require evaluation of dis- 
tance education courses, whether this evaluation is 
the responsibility of the local school district or of 
SEA, little guidance is given specifying the instru- 
ments » criteria, or processes to be used. Missouri 
provides an exception, (See table 5-1.) 

What is noteworthy is the fact that these criteria 
are generally no more than the standards that would 



normally be ^plied to any course, whether tradi- 
tional or delivered by technology. While holding 
distance education to the same standard as any other 
type of education is important if ii is to be accepted 
as legitimate, the unique characteristics of distance 
education courses warrant additional criteria. These 
might include topics such as: 

• degree of interactivity in the logistical and 
instructional design of courses and supplemen- 
tary resources; 

• guidelines to help State and local educators in 
the process of deciding between courses using 
different delivery systems; and 

• criteria for assessing the relative value of live 
versus delayed interaction. 



35TkxM Education Agency, Guide to Distance Uarmng as an Alternanve Delivery Procedure. GE 7 301 04 (Austin, TX. March 1987). 
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Ikbto 5-1— MiMourt Evaluation Crittria for Elactronic Madia Couraas 



Tlmeoumhmbmnd9}f$lop9a'9nmM9otelmrfyst9^ 
lmnmoutoommorobl$eiN—: 

• 'nwoourBahaBbMndavelopedi'>a8edonasetof learner 
outoomee or objacttvM that are stated sufficiently clearly to 
oonwmjnicaii to school district statY and students. 

• The Jaamer outoomes or objectives are stated In a manner that 
impuas mtMurement throuQh tasting, observation or evalua- 
tion of student performance or pfoducis (th jnries, essays, 
pfojads), 

• The la amar outoornes or objectives ericompass content com- 
parable to that ^Ich would be Indude^l In a traditionally 
delivered course in the same subject arxl at the samo level. 

TIlaoMim Is logMly orgmtU§d and d^^j^opmrnit^lfy 
9uilM9hrth9omd9l9¥wH9)9twhichltl9lnt9nd$dtob9 



• The course content appears to be organizix) in a logical 
sequence appropriate to the subject and recommended grade 



• The course content is davelopmentally apprcpriate for age 
groups or grade levels for which It is intendeo to be used. 

rt9l9whleh9r9miuc9llotmily9ound,9ddr999a}mrt9iyof 
laming modm99,mtdm9eon9MMwmmi$mlng 
9fy909oith09g9 groups tdr which InHntM: 

• Teaching strategies are varied and intentionally address all 
three major learning modalities— vIsuaJ. auditory, tactile/ 
Wneethetlc. 

• Teaching strateglas emphasize those most appropnate to the 
sut>|eG( arKi for the age group for which the course is primarily 
intended to be uaeu. 

• Teaching strategies are consistent with research on p\ 'active 
teaching— i o-. they incude frequent review, guided practice, 
extensions (enrichment), and correctives (reteaching). 

• Textual materials support the stated learner outcomes or 
objectives, both in tenns of content and organization. 

• Textual materials are appropriate in focus, vocabulary, ancf 
raading level for the subject and grade levels for which 



• Supplementary resource materials (either provided or recom 
mended) support a variety of learning iTKxIalities. 

• Supplementary resource materials (either provided or recom- 
mended) support extension (enrichment) and correctives (re- 
teaching) activities. 

TTie course /hcMm both fommtivo and Bumnrntly feed Mar 
970 dooofyoilgnod wlih stelM ioomor outcomoo or chioi> 
tf VM and provkho for hoquortt foodbock to otudonto: 

• There is a series of formative tests intended to be admir'siered 
frequently and relating to instruction provided in the immediate 

pCU(. 

• Fomiatlve tests are cieariy related to and appear to validly 
assess student nertormance on a limited number of stated 
learner outcomes or objectives. 

• Fonnatlve tests are scored and the results returned to students 
CfUickly together with comments and opportunities to discuss 
Individual results. 

• There Is a series of summatlve tests intended to be admini- 
stered periodically which relate to instruction on a defined set 
of objectives or learner outcomes. 

• Summative tests are cieariy related to and appear to validily 



assess student performance on a defined set of learner 
outcomes or objectives. 

• Sumnrjafive tests are scored and the results relumed to 
students quickly together with comments and opportunities to 
discuss individual results. 

Tho couroo hot boon roviowod by oubfoct mottor oxporto for 
eontont volkHtyond ob/oetivonooo of prooontotlon: 

• The course has been reviewed and found to be valid in terms 
of content and objective in tenns of presentation or reviewers 
believe the content to be valid and the presentation objective 
based on their review. 

Tho couroo hoo boon domonotntod to bo offoctl¥o in ochiov^ 
Ing Mtotod loomor outcomoo: 

• The course has been used by school districts and found to be 
comparable to traditional courses in tenns of student outcomes. 

• The course has been field tested, and results of the fieid test 
indicate that it achieves stated student outcomes. 

• The course has neither been field tested nor used by school 
districts, but it is so well developed It should be approved for use 
in Missouri on a trial basis. 

Tho couroo Indudoo Inotructionol ond tochnicol inoonrtco 
oducotlon for tho loco! doooroom toochor: 

• The course developers provide comprehensive inservice edu- 
cation on the instructional role of the local classroom teacher in 
delivering the course. 

• The course developers provide comprehensive inservice edu- 
cation in utilizing the textual and nontextual instructional 
materials provided or recommended for use in the course. 

• The course developers provide inservice education in the 
technical aspects of operating and utilizing all equipment 
necessary in delivering the course. 

Thocouroomootohii^otondordoofquoUtylnproduetionond 
prooontotfon : 

• Appropriate production techniques are used to focus on the 
critical components of the instructional setting. 

• Oral communication is dear and understandable; the language 
Is appropriate for the subject and the age or grade levels for 
which the course Is intended. 

• The use of music, special effects, graphics, and set design 
contribute to the overall effectiveness of the instructional 
presentation. 

• Lighting and sound are consistent in level and intensity from 
scene to scene and contnbute to the effectiveness of the 
presentations. 

• Thb instructors style, appearance, voice, and moven)ents are 
natural, pleasing, and contribute to the effectiveness of the 
presentations. 

The director succef>«ifully manages the integration of all 
production elements to achieve an effective jni>tructional 
presentation. 

Lo^^l doooroom toochor/monltor quolificoHono: 

• L'st below the major instructional and noninstructional activities 
required by the course to be conducted by the local classroom 
tefc<*)€r/nrK)nitor; the knowledge, skills, or competencies rea- 
sonably required to perform each activity at a desirable level; 
and the qualiftoations most likely to ensure that a classroom 
tead er/nrwnitor wouti possess the knowledge, skills, or com- 
petenv'^ies. 



Snl^^ "Recomm.nd«i Evaluation Instrurrent for Ao^edited Instructional Pro9ramm,ng V.a Sat^ll.te; unpublished 
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Small classes can be combined to use teachers more efficiently. Some States restnct the total number of students 

enrolled in ail sites. 



Finally, if distance learning tec^^nologies are to 
move beyond the experimental stage and become 
options available on a regular basis, States will need 
to support evaluation efforts. Educators considering 
the role of distance delivery of instruction need data 
telling them what needs distance learning can meet, 
under what circumstances, and at what cost. 

Classroom and Instructional Logistics 

Although it would seem that classroom logistics 
are the responsibility of a school district, some 
States place restrictions on their districts. One major 
issue in this category is class size. For example; 

Since the teacher at the sending site interacts with, 
evaluates, and remediates students, the maximum 
class size shall not exceed 32 pupils per teacher. This 
may limit enroUmert. at a given receiving site and it 
may also limit the number of receiving sites based on 
the total number of students that are enrolled per 
hour, per teacher 

In this case, not only is the standing rule on class 
size in traditional classes extended to distance 
learning classes at a receiving site, it is further 
extended to the total number of students enrolled at 
all sites during that time period. This policy 
indicates the strong belief in the instructional value 
of small classes and the need to guarantee opportuni* 
ties for traditional modes of student/teacher interac- 
tion» It does not, however, consider alternative ways 
to provide interaction in distant classes. 



Another logistical issue is the use of live versus 
taped broadcast course sessions. In both Oklahoma 
and Montana, districts are directed to use live 
sessions even if it means altering the class schedule. 
Scheduling is exacerbated when transmissions cross 
time zones, since a class broadcast from Tfexas at 9 
a.m., for example, would be received in California at 
7 a.m., before the school day normally begins. 
Furthermore, students may lose flexibility in sched- 
uling their other classes at the school in order to 
acconunodate the fixed schedule of a satellite class. 
Difficulties in coordinating school holidays, vaca- 
tions, and daily bell schedules have been a barrier to 
broader acceptance of distance learning classes, and 
the situation is made even more difficult if live 
broadcasts must be adhered to at all times. 

Credit 

State policies regarding student credit may en- 
courage the use of distance delivery of courses, as in 
this example from Missouri: 

Courses delivered primarily through electronic 
media may be offered by school districts and counted 
toward meeting the curriculum standards and State 
minimum graduation requirements if approved and 
implemented in accordance with this rule.^^ 

Other policies limit the number of courses that 
may be offered via distance deliver>' by placing 
restrictions on allowable credits or in the way that 
credits are calculated: 



^Idaho Deptrtment of Education, op. cit.. footnote 22. 

^''State of Missouri, S CSR 50-340.100, "Department of Elementary and Secondary Education." 1987. 
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Credit earned via distance teaming is to be limited 
to 3 units or 6 semester credits for graduation 
purposes.^* 

Three units of satellite course credits may be 
applied toward graduation requirements. Districts 
designated as isolated may request permission from 
die Department of Education to offer a fourth unit of 
credit.^^ 

Superintendents in Minnesota schools consider- 
ing offering courses to their students via national 
satellite networks are reminded that these courses are 
still subject to the State Board of Education Rules, 
and that these rules require that one credit/hour is 
equal to 120^lock hours, while the number of hours 
in a satellite course vary with the different course 
providers.^ 

State Approval for Courses, Content, and 
Instructional Materials 

Many States require that school districts apply to 
SEAs for permission to use distance learning pro- 
grams. In some cases there is a review of courses 
independent of any district usage, analogous to 
textbook approvals, resulting in a statewide ap- 
proved purchase or usage list for curriculum pro- 
grams. This can be a major hurdle for multistate 
distance learning projects, with each State having 
different requirements related to subject matter 
taught, the scope and sequence of that subject 
matter, the amount of time devoted to each topic, and 
what type of credit may be granted for successful 
completion of the courses, Idaho. Oklahoma. Mis- 
souri, and Montana are examples of States that have 
a fornial application process specific to distance 
learning, especially geared for courses delivered via 
satellite. 

Concern for the content of courses delivered via 
technology seems to parallel that for standard 
courses. Content review is part of the approval 
process. In some cases, this approval requires the use 
of texts also approved by the State, For example, 
Oklahoma regulations specify: 

Satellite courses offered for high school credit 
shall utilize textbooks selected from the Oklahoma 



approved list of textbooks. Exceptions will be made 
for advanced placement courses by the Accreditation 
Section.*^ 

These requirements can create barriers to multi- 
state course offerings. As one supplier of multistate 
courses suggested: 

It is literally impossible to offer a course in which 
there is a standard text that is used nationwide. Many 
Sutes pay only for State adopted textbooks so, to the 
extent an altemative book is used then the local 
school district has the burden of paying for a new 
one. This poses a hardship on many school districts 
and negatively impacts the use of distance learn- 

' 42 
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ENCOURAGING INNOVATION 

AND BROADER APPLICATIONS 

OF DISTANCE LEARNING 

TECHNOLOGIES 

The policies discussed above tend to be restric- 
tive—protective of State insistence that courses 
meet minimum standards based on models of 
traditional instruction. Few States have adopted 
empowering policies to encourage experimentation 
based on a new vision for education. If distance 
learning is viewed in the context of a restructured 
education system, new recipes for educational 
organization are suggested. These issues include 
alternative funding models, new concepts 
surrounding curricula and instructional design, 
and opening doors to new institutional relation- 
ships and interstate cooperation. 

Policies could support demonstrations of innova- 
tive alternatives to the status quo. For example, most 
distance learning projects are now funded in the 
same fashion as other education activities. But 
creative models have begun to appear, Missouri 
enacted a tax on the rental of video cassettes to 
support distance learning activities. The State esti- 
mates that approximately $5 million will be raised in 
the first year,^3 In other States, special bonds have 
been issued. In still other States, cooperative ar- 



^•idiho Department of Educilion, op. cil.. footnote 22. 

^'Arkansas response to the Council of Chief State School Officers Survey, op. cit.. footnote 17. 

^^dez and Sauter. op. cit., foouwte 23. 

^^Oklahoma E)epanment of Education, op. cit., footnote 31. 

^^ennan and Pease, op. cit., footnote 19, p. 14. 

T ^^'^ ^ ^« ^ collected for 5 years Ugislaiion provides for grants to educational insututions to fund the purchase 

Of tahnology and insinicuonal progranurang for both students (courses) and for teachers (inservice training). Betty McCanhey. Missoun EducaUon 
SateUite Network, personal communication, April 1989. » / * «iui,«uuii 
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IMcommunications make it possible to offer innovative 

courses using teachers who come from a variety of 
t>acKgrounds. Here Dr. Eugenie Clark discusses "Life in an 
Undersea Desert" on a Taloott Mountain Science Center 
Interactive Teleconference. 

rangements with the private sector have supported 
the development of the technology base, with users 
paying for their participation on a subscriber basis.'^ 
In Oklahoma, the State has provided **small school 
cooperative grants" totaling $3 million, with approx- 
imately $1 million for distance learning), to encour- 
age activity benefiting these schools. In response to 
this policy, some rural electric cooperatives have 
contributed satellite dishes to schools in their service 
areas,^^ 

Should funding formulas designed for traditional 
classroom settings be revised to accommodate the 
new circumstances of distance learning? What new 
funding formulas could be devised to provide 
incentives for cost-sharing across districts or across 
educational levels? When only contact hours are 
counted, or bodies in the building, or course units 
offered over a semester, then technology enhance- 
ments that require different instructional time allot- 
ments may be impossible. And what of cost-sharing 
among States? 

Similarly, existing State curriculum policies dis- 
courage development of new curricula that cross 
traditional disciplines or grade level boundaries. 
However, cross-curricular design can be enhanced 



by distance learning systems that combine the best 
of many teaching resources beyond what any one 
classroom teacher could previously offer. How will 
interdisciplinary or other open-design courses be 
counted toward State graduation requirements? 

Instructional design issues are also neglected. 
Distance learning technologies, especially when 
used in combination with computers and other 
interactive technologies, can offer new instructional 
possibilities that can and should be reflected in the 
design of distance learning courses. The expanded 
use of distance learning technology could contribute 
to a reawakened concern that questions the qualita- 
tive standards of good instructional design. State 
policy rarely provides incentives to try new instruc- 
tional approaches, and thus new efforts may never 
get off the ground despite their potential to improve 
curriculum. 

Interagency Coordination 

As discussed above. State legislative planning 
documents are calling for broad planning and 
coordination among the various State agencies, 
communication authorities, and public and private 
utilities involved in each State*s telecommunica- 
tions systems. Each level of education providers in 
a State (K-12, community colleges, vocational/ 
technical schools, and universities) also has a stake 
in these outcomes. SEA's role in planning for future 
telecommunications services should be clearly artic- 
ulated. In the case of ever-expanding communica- 
tions networks, the issue for educational institutions 
will be: **who controls the highways."^ With early 
and aggressive involvement in the planning pro- 
cess, educational institutions can shape the sys- 
tems to assure that the specialized needs of 
education are articulated and receive equal, if not 
preferred, servke. 

There is another motive for increased cooixiina- 
tion. The ability to negotiate favorable terms and 
conditions with competing telecommunications sup- 
pliers is enhanced because the education community 
within a State is likely to be a major user. Together 
with other cooperating State and local agencies, 
educational institutions represent a substantial 



^For example, under an arrangement between New York Iblephone and New York State's Doard of Cooperative Education Services, the telephone 
company will develop the mfrastructure to hnk five dinricts in Long Island, and guarantee a fixed 10-year service and subscription fee. Kevm Fennel. 
New York Iblephone. personal commumcauon. May 31. 1989. 

*5HoIt, op. cil., foomole 27. 

^Rich Gross, Karkwdod Community College. '*The Impact of Educational Iblecommunicauons," unpublished manuscript, May 1989. 
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amount of buying power that can be leveraged in 
a competitive market to ensure the availability of 
flexible, cost-effective systems that meet the 
particular needs of the distance learnh^e commu- 
nity/^ 

TELECOMMUNICATIONS 
REGULATION AT THE 
STATE LEVEL 

Although the Federal Government has responsi- 
bility for setting national telecomniunications policy 
(see chapter 6), States have a large role in developing 
regulations ^or provision of telecommunications 
services within their Lo -jers. These in-state tele- 
communications policies .lave a large impact on the 
provision of distance education services. 

The State PubUc Uulity Conunissions (PUCs) or 
Public Service Commissions, through their regula- 
tion of telephone service and rates w?thin a State, 
play a growing role in the State distril^ution of 
distance learning services that use the telephone 
lines to transmit voice, video, and data between 
sites. The rates and policies vary broadly from State 
to State. As noted in a paper on distance learning: 

At the State level of gov jmment, most State PUCs 
and, in some cases. State legislatures are now 
sraf^ling with many of the same types of issues 
regarding the role of competition and regulation that 
the federal government has grappled with for more 
than two decades. Some of the issues repi^sent 
fundamental philosophical concerns, such as 
whether the concept of "universal service" shouid be 
expanded to include access via telecommunications 
to basic information resources. Other issues center 
around the introduction of competition. For exam- 
ple, while all states now allow some fomi of long 
haul competition, many arc strusgling with the issue 
of iiow much competition, if any, should be allowed 
for traditional local telephone; services. They are also 
trying to deal with how to fairly allocate costs among 
competitive and monopoly services, and .nany states 
are in the imcess of deregulating competitive 
services or relaxing the regulation of services that are 
at least subject to some competition.^ 

If the rates set by the State PUCs are based on 
commercial payment expectations, schools may be 
priced out of the market and find themselves unable 
to pay for the teleconununica tions that run their 

47Gallagber and Hiificld, op. cii., footnote 1, p. 5. 
«n>id..p.8. 



distance learning systems. Basic telephone service is 
a not insubstantial piece of the yearly budget of 
schools. When telecommunications needs expand, 
budgets will be forced to rise. Some have argued that 
schools should have a special education rate to make 
it easier for them to take advantage of the advances 
telecommunications can make to improving educa- 
tion. The marriage of State concern for education 
and State telecommunications policy could pro- 
. ide a forum in which schools' distance learning 
needs and requirements could be given special 
attentio.\ 

Furthermore, with each Slate having one or more 
commissions that regulate telecommunications, it 
becomes difficult for multistate programming pro- 
viders and telecomnunications companies to coor- 
dinate and provide services. What is allowed and 
available in one State rrry be available under 
different conditions in another State, or not available 
at all. The rapid changes taking place in State 
telecommunications policies are often difficult lo 
follow, putting a burden on potential service provid- 
ers to locate and understand the regulations stem- 
ming from a myriad o^ commissions and boards that 
set the terms under which providers must operate. 

The problem is compounded when regional net- 
works are established, linking services across State 
lines. The regional Bell Operating Companies each 
serve several States; some are actively supporting 
cooperative educational networks serving some or 
all the States in their regions. For example. New 
England Tfelephone, part of the NYNEX Corp., is 
working wich Maine. Vermont, and New Hampshire 
in considering the creation of a Northern States Long 
Distance Learning Cooperative in which the interac- 
tive projects within each State could be linked to 
provide broader economies of scale. Organizatiorol 
issues and concerns for "turf must first be over- 
come, as well as technical barriers (the three States 
have each taken different technological approaches 
to their in-state networks). A third issue is regula- 
tory. Recently the Federal Communications Com- 
mission (FCC) changed the criteria for "con- 
taminmon'' of an intrastate circuit, allowing up to 10 
percei t of an intrastate network's traffic to be 
interstate without reverting to FCC tariffs. The 
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crossover between State and Federal regulatory 
telecommunications policy is exemplified in this 
compromise. 

Several States have or are in the process of 
undertaking major studies of their future telecom- 
mu' ications requirements and infrastructure as a 
means to ensure the competitiveness of industry 
within the State and to serve social needs across the 
State. 

These State proceedings and studies are especi. ly 
important to educators and Toups interested in 
distance learning because theu telecommunications 
requirements are often at the State and local level 
rather than at the national level. The proceedings are 
especially important because they will impact on the 
choices of technology and the prices and terms and 
conditions under which distance learning delivery 
systems are available to the education community. It 
is at the State level where educators can take hold of 
key policy levers: stnce education is largely State 
and local government-controlled. State telecommu- 
nications policy should be particularly sensitive to 
its nceds.^^ 

SUMMARY 

Policymaking in the distance education area is not 
just education policy, and not just telecommunica- 
tions policy, it is both. Hence, it is important for 
individuals from both fields to be involved in the 
policy process: educators who know what they want 
and what -ey need, and technology and telecommu- 
nications people who know what is possible and 
what may be available in the future. It is from the 
convergence of these two interests that the most 
successful policies are likely to emerge. 

The pcylicies require new perspectives and coordi- 
nation rjnong all players. As one educator noted: 

Since most of the learning technologies and 
telecommunications capacities were not invented 
when many of the policies and regulations were 
drawn, a particular sensitivity must be placed on the 
review of laws, policies, and regulations from the 
transcendent perspective those technologies now 



afford. For instance, policies, programs and funding 
sources that support distinct telecommunications 
systems for home delivery of TV, public library 
daiabaoe access ai;ci inter-library resource sharing, 
elementary and secondary instruction and manage- 
ment and postsecondary instruction and manage- 
ment — all in the same community — would be 
. . . extremely redundant, costly and probably reflect 
less capacity in all independent cases than might be 
true if developed as a comprehensive system.^^ 

Most distance education policies will be initiated 
at the State level, since States have primary responsi- 
bility for education. Furthermore, . any of the 
telecommunications decisions made by State PUCs 
will surely shape what educational services can be 
provided via telecommunications and whether the 
K-12 education community can afford them. 

Nevertheless, national telecommunications 
policies will also determine much of what tele- 
communications services States are able to 
choose from.^^ And, because of the border! "ss 
implications of distance learning, there is clearly 
a role for the Federal Government. The Nation's 
educational interests would be served if the 
Federal Government provided assistance to 
States that need help, enabling them to undertake 
comprehensive educational telecommunications 
planning before charging ahead. One form of 
assistance could be technical assistance, making it 
possible for Slates that are further along to share 
information and technical resources with those 
States or regions lacking in expertise or experience. 
The Federal Government ^uld also provide finan- 
cial assistance to Slates in the form of planning 
grants. 

Finally, a warning. Unless the education commu- 
nity at all levels makes its requirements and needs 
known to the suppliers and to the telecommunica- 
tions policymakers, the schools may not be fully 
served, students could miss out on the enormous 
benefits available, and the promise of distance 
learning may not be realized. 



«Ibid. 

'Gregory M. Benson» Jr./*Tfechnology Enhanced Distance Education. The Promise of New Opportunities for Lifelong Learning in New York State." 
piper presented to the international Conference on Distance Education, Oslo. Norway. July 19K8 

'*For an extensive discus.«on of these issues, see U.S Congress. Office of Tbchnology Assessment. Critical Connei tions Commumcationfor the 
Future, OTA-Crr-407 (Washington, DC: U.S. Govemment Printing Office, in press). 
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Federal Activities in Distance Education 



INTRODUCTION 

Distance education presents a new set of con- 
cerns, ctiailenges, and opportunities to Federal 
policymakers. These new issues join continuing 
concerns about equity, access, and quality of educa- 
tion. Distance education places educators in a new 
marketplace: the volatile and rapidly changing arena 
of telecommunications. Thus, the Federal Govern- 
ment's relationship to the public education commu- 
nity is expanding. In the past seen primarily as 
funder, infrastructure builder, guarantor of equality, 
2iLi. priority-setter, the Federal Government's role in 
K-12 education has evolved to include regulatio-i of 
marketplace conditions. 

This new situation brings new concerns as well as 
new onr»orrvnities. On the one hand, distance 
learning lequires significant front-end expenditures, 
as well as large investments of time and continued 
support to integrate these efforts into the school. 
Such efforts are complicated by the need to purchase 
hardware and services in a marketplace in which the 
rules and capacities are changing rapidly.^ On the 
other hand, this state of rapid change is favorable 
toward distance learning. An open, competitive 
market of suppliers gives groups involved in dis- 
tance learning an increased opportunity to negotiate 
favorable terms and conditions for the facilities and 
services they require. 

Growing concerns about work force quality, 
international competitiveness, and economic devel- 
opment have brought education to the attention of 
segments of the marketplace never before involved 
in education. Business and industry are showing an 
increasing interest in the welfare of our public 
school system. The Federal Government's interest in 
education reflect this broadening of concerns. 

FINDINGS 

• Federal Government fUnds have accelerated 
the growth of distance education in this coun- 
try, through direct purchasing power as well as 
fhe leveraging power of the Federal dollar. The 

Star Schools Program (Department of Education) 
and the Public Telecommunications Facilities 
Program (Department of Commerce) are the 



primary Federal programs directly affecting dis- 
tance education in eleoientary and secordary 
schools. 

• Other Federal agencies have interests in distance 
learning through their responsibilities for technol- 
ogy development, training, and education. Yet, no 
agency-wide strategy or interagency coordination 
is now in place. 

• Federal agencies will have increased opportu- 
nities to accomplish agency missions via distance 
delivery in tne near future. The largest providers 
to:^ether can reach a great number of American 
schools and com^munities today, and that number 
will increase in the next few years. Agencies may 
find distance delivery an attractive way to reach 
national audiences for a variety of missions 
including education. 

• Federal telecommunications regulations are 
central to distance education, because they 
affect costs, availability, and typf3 of services. 

hi light of the rapid growth of distance learning, 
it ic time to review and shape Federal telecommu- 
nications policies to ensure a more effective and 
flexible use of technology for education. 

FEDERAL ACTIVITIES IN 
DISTANCE EDUCATION: 
CURRENT STATUS 

The Federal Government is not the basic provider 
of K-12 education in this country; this role is 
traditionally exercised by the States and localities. 
The Federal role in education has been to address 
particular issues, most prominently equity, access, 
and national priorities 'trough targeted funding and 
research. In 1988, Congress created the Star Schools 
Program, a comprehensive Federal effort to develop 
multistate, multi-institutional K-12 distance educa- 
tion. The other impacts of the Federal Government 
in the K-12 distance learning field are on compo- 
nents such as curriculum, hardware, regulation, 
research, and infrastructure, or on partic»'lar seg- 
ments of the learner population. These efforts are 
relatively modest although Federal monies have 
contributed to many valuable projects. 



'These challenges arc particularly critical for school distncts that would like to use the public telephone network fc transmitting video This most 
ubiquitous teleconununications infrastructure is still adjusting to the changes brought abcut by the Modificauon of Fmal Judgment Many of the 
tuHom^nts are being challenged and rethought by the mdusli^, the Federal Communications Commission, and Congress 
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Interactive distance learning as described in this 
report has become a viable resource for Anierican 
public education only within the last 5 years.^ It is 
not surprising, then, thai the Federal Government 
has not articulated any kind of comprehensive 
distance learning policy. Man; Department of Edu- 
cation liTOgrams, such as Chapter 1 and Chapter 2 
funds, allow use of these funds to support distance 
learning. However, because of the many pressing 
needs in the Nation's schools today, and the 
resistance to or ignorance of this technology on the 
part of some of the State and local officials, very 
little of these dollars have been used. Other Federi 
progranis, such as the Rural Electrification Administra- 
tion*s telephone loan program, have funding mis- 
sions that indirectly support interactive distance 
learning. 

Direct Federal Support for Comprehensive 
Distance Learning Services: The 
Star Schools Program 

The Omnibus Trade Bill and Competitiveness 
Act, passed by the 100th Congress in 1988, created 
the Star Schools Program, It is intended to *\ . . 
address(es) twocritical needs in the rebuilding of our 
educational system to meet domestic and inter- 
national challenges. The Nation's students must 
have access to basic and advanced courses in 
mathematics, science, and foreign languages, and 
these courses must be of the highest quality."^ The 
amount of $33,5 miUion was appropriated over a 
2-year period. 

The Star Schools Act has two major emphases: to 
create mullistate, organizationally diverse partner- 
ships to write and deliver both core and enrichment 
curriculum; and to create opportunities for disad- 
vantaged students to receive remote instruction. 

The Star Schools legislation specifies two formats 
for the composition of eligible partnerships. In one, 
membership must include at least one State educa- 



tion agency (SEA), State higher education agency, 
or local '"'^ucation authority responsible for a sig- 
nificant number of poor or underserved students. 
Furthermore, this type of partnership Is required to 
have at least two other institutions from a host of 
types, including the three types listed above, uni- 
veisiUc5», teacher training institutions, pubhc broad- 
casting entities, and others. The other type of 
partnership must include a public agency or corpora- 
tion already formed to operate or develop teleccxiimuni- 
cations networks to serve schools, teacher training 
centers, or other education providers. All partner- 
ships must be statewide or multistate. These require- 
ments were meant to create new paths to improving 
the education system by fostering cooperation be- 
tween institutions.^ 

The legislation directs at least 50 percent of its 
funds to school districts eligible for Chapter 1 
monies, and, within those districts, to serve pooiv 
schools and other underserved populations,^ The 
legislation also requires at least 25 percent of the 
granted funds be applied to instructional program- 
ming, and requires the grantees to generate at least 
25 percent of the total budget from non-Federal 
sources. 

The enabling legislation authorized the program 
for 5 years, setting an overall funding limit of $100 
million. For the first round of 2-year grants, 4 
proposals were selected from more than 70 applica- 
tions: Satellite Educational Resources Consortium 
(SERC), TI-IN United Star Networic (TI-IN USN), 
the Midlands Consortium, and Technical Education 
Research Centers (TERC). Three of the four projects 
are satellite-based dehvery systems: TI-IN USN, 
SERC, and Midlands, TERC supplies science and 
mathematics units using computers and a tele- 
communications network, TI-IN USN and Midlands 
are building on already-estabhshed networks and/or 
curriculum; TERC is an existing organization whose 
Star Schools effort is modeled on a prior project; 



^bxpcrimcnis in inicracuvc disu<ncc learning in Amcncan public school dates back to 1971, when the National Acronauucs and Space 
Administration offered the OfTicc of Educauon within the old Dcpanmeni of HeaJ'h, Education, and Welfare free time on its satellites. Three 
demonstration projects were funded in Appalachia, the Rocky Mountain region, and Alaska; transmission began in 1974 The Appalachian Regional 
CDininission (ARC) project evolved into The Learning Channel, a cable television ^educational provider. The Rocky Mountain project formed the basis 
of the Public Service Satellite Consortium The format for class instruction usco ,Tiany of today 's providers was developed dunng the ARC project. 
Kevin Anindcl, U.S Dcpanmeni of Educauon. personal communication, September 1989. Sec also Lawrence P. Grayson, ''Educational Satellites: The 
ATS-6 Experiments/ V(?Mrnfl/o/£aWano/wi/rtfc/iwto^>5yj«/w, vol. 3, No. 2, fall 1974, pp. 89-124. 

^U.S. C ^rcss. Senate Committee on Labor and Human Resources, Star Schools Program Assistance Act, Report 100-44, Apr. 21 , 1987, p. 1. 

^Elemeniary and Secondary School Improvement Amendments of 1988, Public Law 100-297, Sec. Apr. 28, 1988. 

'Chapter l-cligible distncu are those districts that are adjudgco to have at least 10 students li vmg below the poverty level (as determined by the Census 
Bureau). These school distncu arc thereby eligible, under a complicated formula, for grants from the U S. Dcpanment of Education. About 80 percent 
of the school disuicts in the country are e!*gibte for Chapter I funds. 
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Photo cfw^t: South Cvotinti EducMtfonMi Tmhvision 



Few Students had the chance to learn Russian until the SERC Star Schools project brought teachers like 
Michael Primak and Sherry Beasley to their schools via satellits. 



SERC is a new venture. TERC offers curriculum 
modules for science classes; the three satellite 
projects offer whole courses in science, mathemat- 
ics, and foreign languages. All four projects offer 
teacher training and staff development activities. All 
will be doing evaluations of educational effective- 
ness, teacher training techniques, and other aspects 
of their respective efforts. Table 6-1 gives a broad 
outline of the four Star Schools projects. 

The SERC Board of Directors is composed 
primarily of two representatives from each of the 
member States; the chief State school officer ard the 
chief executive officer of the educational television 
network (public broadcasting) in the State. The 
consortium currently has 19 State members and 4 
associate members (Cleveland, Detroit Kansas City, 



and New York City). The member States and 
schools make a significant contribution to the 
project: State fees are $20,000 for the pilot year 
1988-89, increasing to $50,000 for 1991-92. Schools 
contribute $150 per student per semester course; fees 
are also charged for teacher inservice courses and 
events. Schools are required to match 25 percent of 
the grants for equipment, and must purchase a 
keypad response system if participating in mathe- 
matics classes. Enrollment for the pilot year 1988- 
89^ was intentionally limited; SERC had enrolled 
4,000 students for courses in 1989-90 as of May 
1989. Such demand creates confidence in the SERC 
management that, even in the face of equipment 
costs and the inevitable start-up disruptions, schools 
have a great need for these courses.^ 



^The pilot year was largely funded by a grant from the Corporation for Public Broadcasting, like the other Star Schools grantees. SERC's first full 
year of operation urxieT Star Schools will be 1989-90. 

''Gail Arnall* SERC project director, personal communicauon. May 1989 
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Nan¥> 



Organizational partners 



Pnmary technology used 



Satet!'«e 
Educational 
Resources 
Consortium 



TI IN United Star 
Network 
(TUN USN) 



The Midlands 
Consortium 



Technical 
Education 
Research 
Centers 



19 States, each represer.ted by the State 
education agency and ihe StP' ^ educa- 
tional television authOfity- AL, AR. FL. GA, 
lA, KY, LA, MS, NE. NJ, NC, ND, OH, PA, 
SC, TX. VA, WV and VII; and 4 aties (as- 
sociate members): Cleveland Detroit, 
Kansas City, and New York 

3 State education agencies: NC, TX. and IL; 
4 universities: Western Illinois, Alabama- 
Tuscaloosa, Mississippi State. California 
State-Chico; the Region 20 Educational 
Service Center (Texas): and TI-IN. Inc. 

5 universities: Alabama-Binningham, Kan- 
sas, Kansas State, Oklahoma, Missis- 
sippi; and the Missouri School Boards As- 
sociation 

Boston Museum of Sdenoe; the Northwest 
Regional Lab; Minnesota Educational; 
Computing Consortium City College of 
New York; Biologk^al Sciences Curriculum 
Study; and 5 universities: Tufts. Virginia, 
Michigan. Pepperdine, and Arizona State 



Satellite-based transmission; 
one-way video, two-way audio; 
C/Ku-band satellite dishes, 
steerable; unscrambled signal 



Satellite-based transmission; 
one-way vkJeo, two-way audio; 
Ku-band satellite dishes, 
mostly fixed, some steerable; 
saambled signal 
Satellite-based transmission; 
one-way video, two-way audio, 
C/Ku-band satellite dishes, 
steerable; unscrambled signal 
Computers connected viacom- 
mercial computer network 



Grant amounts 
FY 1989/ 
FY 1990 



Number of 
States 
involved 



Number of 
schools 



Number of 
studentG 



$5.6 million/ 
$4. 10 million 



$ 5 6 million/ 
$4.13 million 



$ 5 5 million/ 
$4.14 million 



$2 ^ Tiillion/ 
$2 04 .Tiillion 



23" 



312° 



3,30( (est.) 



10^ 



18^ 



328" 



278' 



447" 



3.200® 



2,500® 



18,000 



?19 States, plus school districts from the 4 cities involved as associaie members 

^Schools participating through fiscal year 1989 funds only An additional 121 schools are receiving teacher mservice and student seminars only 

cThe number of States with 4 or more sites There are 12 other States where TMN USN has 1-3 schools Most of these schools are Bureau of Indian Affairs (BIA) schools whose TI-IN USN activities 

are being coordinated through BIA 
^Schools that are or wil) be participaling through fiscai year 1 989 and fiscal year 1990 funds 

fin addition to theae students, other students at non-Star Schools sites will take classes developed with Star Schools money 
H'he number of States wtth 4 or more sites 
^Schools participating in school year 1969-90 only 

SOURCE Otftoe of Technology Assessment, 1989, based on information provided by the Star Schools projects and the U S Department of Education 
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TI-IN DSN is a consortium that includes three 
SEAs, four universities, a regional State education 
service agency, and a private for-profit company 
already providing satellite-delivered curriculum, 
n-IN Network, Inc. (TI-IN). TI-IN has been provid- 
ing whole course curriculum and staff development 
programming since August 1985; six of the other 
partners will also develop programming during the 
2-year period of the grant Participating schools will 
be required to pay a subscription fee of $3,650 for 
1989-90, as well as a per student fee of about $240 
per semester course. TI-IN sends a scrambled 
satellite signal to participating schools, and, for the 
244 schools receiving equipment in the first year of 
the grant, provides a fixed-placement satellite dish. 
The schools receiving equipment from the second- 
year funding under the Star Schools Program will 
have steerable dishes. Although these dishes are 
more expensive to purchase and maintain and more 
troublesome in signal quality, TI-IN believes that 
these schools would benefit firom the added pro- 
gramming available, both interactive and broad- 
cast.^ 

The Midlands Consortium, composed of univer- 
sities in four States plus the Missouri School Boards 
Association, is a five-State effort to deliver satellite- 
transmitted secondary curriculum, inservice pro- 
gramming, and staff development programs. Like 
TI-IN, Midlands will build on an already existing 
core of schools, curriculum, and hardware, primarily 
from Oklahoma State University's Arts and Sci- 
ences Telecommunications Service (ASTS). Unlike 
TI-IN« Midlands is managed more like four independ- 
ent networks than like one coordinated r-^twork. For 
example. Star Schools money will gc, in full or in 
part, to install downhnks at 164 schools in the 5 
States. The schools are required to keep a log of the 
use of the dish, and required to offer one high school 
course or 50 hours of other programming; this 
requirement, however, does not need to be met with 
Midlands*produced programming. A number of the 
Midlands schools have planned to use the cishes to 
pull in C-SPAN, The Learning Channel, and other 
cable prognunming not otherwise available to them. 

The consortium partners who will be producing 
progranuning — Kansas, Kansas State, and Okla- 
homa State Universities, and the Missouri School 



Boards Association — will independently produce, 
price, and market their programming. Any school in 
the country can tune their satellite dish to this 
unscrambled programming; however, if students or 
teachers are to receive credit toward degrees or 
certification, they must register with the consortium. 
The consortium provides assistance to its members 
in technical areas as well as instructional design, 
particularly from ASTS to the other partners.^ 

The TERC Star Schools Project uses a computer 
and a commercial teleconferencing network to 
connect students studying science or mathematics. 
The curriculum approach is to engage students in 
data collection and problem solving, exchanging 
observations and data with other classrooms around 
the country. The telecommunications network, basi- 
cally an electronic mail network, allows students to 
share results, write reports, and ask questions of 
leading scientists who are serving on the project as 
models and collaborators, '^or example, one of the 
units will be on weather. Core activities will include 
the gathering of weather data at sites around the 
community, sharing this data with schools around 
the country, and analyzing fluctuations and unex- 
pected differences. This data collection may be of 
utility to weather researchers and meteorologists, 
such as the National Oceanic and Atmospheric 
Administration. The schools are responsible for 
providing the computer, modem, and telephone line 
for the project, although some subsidies are availa- 
ble. Teacher preparation, software, scientific experi- 
ment supplies, and telecommunications are paid for 
by TERC and the teacher training center partners. 
The overall hardware costs (one computer per two 
classes) and teleconmiunications costs (computer 
network hookup at off-peak hours) are very low 
relative to any video-bas. \ distance education 
efforts. TERC estimates that 18,000 students will 
participate in the project in 1989-90. 

In the TERC program, the classroom teacher 
remains the subject expert; in the other three projects 
the teleteacher provides most of the instruction, 
supplemented by the attendant classroom teacher. 
Therefore, inse'^^ice teac her training is considered 
an especially critical component to the TERC model, 
and is being carefully designed and evaluated. The 



'Lloyd Ottennan, chief executive officer. TI IN Network. Inc.. personal communication. May 1989 

^Constance Lawry, associate director. Ans & Sciences Extension. Oklahoma State University, personal communtcauon. May 1989; and Jerry Horn, 
asaociate dean. College of Education, Kansas State Univer:i(y. personal communication, May 1989. 
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Photo credit Jones Gee 



Hands-on science, problem solving, and cooperative learning are spinoffs of what students experience as they work in 
this TERC Star Schools module, which onallenges them to design a stmcture with limit dd matenals. 



TERC partners are acting as resource centers; 

teacher training and support is the primary function 
in 



of these centers 



With the exception of two pilot projects, the Star 
Schools networks did not commence their full-scale 
efforts until September 1989. Thus, although the 
first round of Star Schools grants is expected to have 
a significant impact on distance education, much of 



that impact will not be known for a number of years. 
Still, some impacts can be seen; 

• Approximately 30 percent of rural and isolated 
high schools will have a satellite dish by the end 
of 1990;^^ of that number, approximately one- 
third will have been purchased and installed 
using Star Schools money. While diffeif*nt 
dishes will have differing capacities, it is safe 
to assume that these dishes will have the ability 



»°Cecilia Ixiu, project director, TERC Star Schools, personal communication. September 1989 

^^UoydOttcrroan, TMN Network, Inc., makes these estimates based on the followmg figures (all approximate), there are 5,930 rural school distni is 
(based on Dcpartmcni of Education figures), and another 4,810 that are isolated (as defined by census trackmg), for a tcta! of 10.740 disiric s By 199"), 
Otterman projecis t^^' Tl-IN wil! have at bast 900 schools with satellite receive dishes. SERC will have about 600. Midlands/ASTS wn; have 400, 
Kentucky will have close to 1,000, and STEP will have 150 fo ' estimated total of better than 3,000 schools. (These numbers do not include th: 
possibility that Whittle Communicauons' Channel One program may install up to 8,000 high schools with satellite dishes in the next 1 lo 2 years Some 
of these schools will likely be rural or isolated.) Because a great majority of rural and isolated school districts have only one high school, it is Olterman's 
estimate that at least 30 percent of rural high schools will have dishes 
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10 provide these schools with course enrich- 
ment segments and some whole courses for the 
foreseeable future. Even if one or two of the 
Star Schools satellite networks were to disband 
in the future, the large installed base of satellite 
dishes creates a market that will not be ignored. 

• One of Ihe primary goaia^ of the Star Schools 
legislation — to create multistate, multi- 
organizational partnerships in education — 
has been realized. These relationships be- 
tween universities and local schools, SEAs and 
public broadcasting entities, and others, across 
apJ within States and regions, have the poten- 
tial to provide each participant ^viih a rich 
network of expertise and ideas. 

• The first round of Star Schools funding has 
gone pred ominantly to support satellite-based 
delivery systems. None of the Star Schools 
projects uses fiber optic cable, digital (Tl) 
cable, microwave, or Instructional Television 
Fixed Service (ITFS) technologies as the trans- 
mitter of the video component of the program- 
ming. This narrow focus missed an opportunity 
to spur the development of systems and mar- 
kets. 

• Star Schools money stimulated a majority of 
States and/or districts in States to consider 
distance delivered instruction. Some States 
hn**e moved forward to implement or explore 
such instruction, seeking funds from sources 
other than the first round of the Star Schools 
Program. ^2 This groundsv.ell of interest, en- 
hanced by 2 subsequent years of planning and 
problem solving, should manifest itself in an 
even greater interest in the second round of Star 
Schools funding. 

Because of trie 25 percent matching require- 
ment built into each Star Schools grant, and the 
amount over and above contributed by States 



and others, it is estimated that Star Schools has 
resulted in a total capital invest nent in educa- 
tion of about $42 to $47 million.*^ 

Federal Support for the Distance Delivery 
Infrastructure 

Federal Agency Grant Programs 

Some Federal funds support the distance delivery 
infrastructure through programs targeted for tele- 
communications technologies. In the following two 
examples, from the National Telecommunications 
and Information Administration (NTIA) and the 
Rural Electrification Administration (REA), the 
monies are primarily directed to support public 
broadcasting facilities and rural telephone facilities, 
respectively. Because distance education can be 
delivered through a variety of technologies, NTIA 
and REA funds are an impx)rtant element in the 
support of the infrastructure. 

The Public Telecommunications Facilities Pro- 
gram (PTFP) at NTIA (U.S. Department of Com- 
merce) funds equipment purchases and some plan- 
ning grants for broadcast (public television and 
public radio) as well as nonbroadcast (noncommer- 
cial providers using ITFS and cable, for example) 
telecommunications facilities. The annual appro- 
pnauon was $18 million in fiscal year 1988. Priority 
is given to applications that equip new public 
television and radio facilities, both broadcast and 
nonbroadcast, or to extend service to new areas. The 
next priority is given for replacement v.i outdated 
and outmoded equipment. While no rules are set on 
the amount to be spent in each area, these priority 
applications tend to account for about three-quarters 
of tht^ PTFP granting budget. The remaining funds 
are used to support innovative projects and minority 
access. It is from this part of the pool that NTIA has 
provided funding for equipment used in interactive 
distance learning efforts. In 1988, this progran 
funded nine special nonbroadcast projects at a le'/e! 



'2Scc, for example, The Iowa Educaiional Telecommunicalions Plan The Iowa legislature appropriated $50 milkon over the ncxl 5 years lo insia]! 
a statewide fiber backbone that links the State unive iiies, community colleges, and public schools. Lmda Schat/, Iowa Public Television, pcrsorai 
commumcauon. May 1989 Other efforts include the Vermont/New Hdmpshire/Mainc NonJiern Tier Network, which tame out of Star Schools proposal 
planning 

»'Thc 2 years of Star Schools funding totals about $33 5 million m Federal funds The m, itching requirements leveraged more than 25 percent from 
some of the projects. Cheryl Garnetie, Star Schools Program, Educational Networks Divisioi, Office ol Educational Research and Improvement, U.S 
Department of Education, personal communication, September 1989. 

^*Thc predecessor of this program, called the Educational Broadcast FaciMies Program, was originated in 1962 and was administered by the Office 
of Education, at the Department of Health, Education, and Welfare In 1978 the program was expanded to include nonbroadcast components aru lO fund 
planning efforts; in 1979 the program was moved to the Department of Commerce. Originally the program allowed some funding for programming, 
although now the funds arc reserved for equipment and planning Frank Withrow. Star Schoi^ls Program. Educational Networks Division. Office of 
Educational Research and Improvement, U S Department of Education, personal communication, July 1989 
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of $2.25 million (12,5 percent of the PTFP budget). 
These grants include funding for the purchase of 
equipment for two satellite uplinks, three new ITFS 
systems, expanding service for two established IThS 
systems, a microwave system, and captioning sys- 
tems to increase access to telecommunications 
programming for the hearing -impaired. The grantees 
include community colleges, universities, a county 
office of education, and community telecommuni- 
cations networks (i.e., organizations formed sf)ecifi- 
cally to provide these services).*^ 

The Rural Electrification Administration (REA) 

(U.S, Department of Agriculture) offers direct loans, 
federally estabhshed bank loans, and guaianteed 
loans to both rural electric and rural telephone 
companies. In fiscal year 1988, the REA telephone 
division made loans or loan guarantees of $273 
million, of which $193 million were in the form of 
5-percent interest direct loans. The direct loan fund 
and the Rural Telephone Bank loans are both 
revolving funds; i,e„ all payments received by the 
fund are available to be reloaned. The REA loans to 
rural telephone companies are authorized to finance 
telecommunications equipment that extend tele- 
phone services. This mandate does not exclude 
educational television applications, but the limita- 
tion of traditional copper cable (i.e., not enough 
bandwidth to transmit video) has greatly limited the 
number of loan applications REA received in the 
past with educational components. However, with 
the advent of fiber optic cable and its significant 
capacity for video, voice, and data, REA has seen an 
increase in applications for such loans. When a 
telephone company is laying fiber cable, dedicating 
Unes for the school system and connecting from the 
trunk to the school itself is relatively inexpensive. 
One REA official estimates that the cost of laying 
the additional cable to the school is $1 .5(X) per mile 
during initial trunk line installation, but $10,(XX) if 
such cable is laid at some future date.^^ 

There are no separate funds for educational efforts 
per se, but projects in rural Minnesota, the Oklahoma 
Panhandle, and the Papagos Indian reservation, 
among others, have been supported by loans to the 
rural telephone companies in these areas. REA 



encourages telephone companies to work with 
school districts as a way of cost sharing, but does not 
solicit specific projects for education. 

Through NTIA and REA, signiHcant govern- 
ment resources are being invested in the national 
telecommunications infrastructure; in some proj- 
ects, this investment serves the educational needs 
of the community. These funds represent a signifi- 
cant resource for the education community. These 
resources offer Ae interactive distance learning 
community limited (NTIA) or indirect (REA) sup- 
port. Changes in the scope or direction of these 
programs could expand the resources available. 

Department of Education Programs 

There are other examples of Federal monies that 
support the distance education infrastructure. The 
Department of Education has many programs that 
address concerns of equity, access, advancement, 
and special populations. Many of these programs 
allow use of ftinds for distance delivered educa- 
tion efforts, although to date few of these ftinds 
have been tapped for this purpose. 

Chapter 1 funds, $4,5 billion in fiscal year 1989, 
are provided to assist "educationally deprived 
children"^'' in elementary and secondary schools. 
The eligibility and allocation formulas essentially 
limit Chapter 1 funds to only this population — poor 
and disadvantaged children. Ninety-nine percent of 
these funds go to local education agencies for the 
targeted population. A high percentage of Chapter 1 
funds go to elementary schools. 

Because most distance delivered whole courses 
are targeted to higher-level classes in high schools, 
and because many disadvantaged children are not 
high academic achievers. Chapter 1 funds have not 
played a significant role in distance learning in this 
country to date. However, the mandate in the Star 
Schools legislation that at least 50 percent of its 
funds benefit Chapter 1-eligible schools may serve 
to leverage more Chapter 1 funds for distance 
education. Ongoing costs such as per-student fees 
and supplies will be increasingly paid for out of 
Chapter 1 funds. Enrichment classes, course mod- 



^'Dennis Connors, Nauonal Tclccommunicaiions and Information Adniinisirauon. personal communicauon, Apr 3. 1989 
e-f Elccmficauon Adminisiraiion. personal communication. March 1 989. An industry expert believes these estimates may be closer 

1989 ^ "^'^^ ^^""^ although such numbers contain considerable variables Joe Arri, Bellcore, personal communication, August 

^''ElcmcmaryandSccondarySchooMmprovementAmendmenisofl988,PublicLawl00.297,Sec 1001, parDgraphs(a)(2){A)(DccIarationof Policy) 
and (b) (Statement of Purpose). Apr. 28, 1988 r o- r v x 
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ules, teacher training activities, and staff develop- 
ment activities may become accessible and rela- 
tively inexpensive in light of a school's existing 
system capacity. 

Certain Department of Education programs have 
limited activities in support of distance education. 
The Federal, State, and Local Partnership for Educa- 
tional Improvement, commonly known as Chapter 2, 
is the consolidated funding mechanism for dozens of 
previously separate directed pools of money. Chap- 
ter 2 funds are rarely used for any telecommunica- 
tions technology or training. Eighty percent of these 
funds, $463 million in fiscal year 1989, are distrib- 
uted to the local education agencies through the 
States. States and local education agencies are 
allowed to spend the funds in any of six broadly 
sketched areas, which gives the agencies a great deal 
of flexibility. The Department of Education and the 
State education authorities are prohibited by statute 
from influencing the decisionmaking of the local 
education agencies on how to spend the money; this 
provision protects the local autonomy of the pro- 
gram. 

Money dislribut^^d under Title 111 of the Higher 
Education Act, dedicated to maintain the self- 
sufficiency of higher education institutions, funds 
universities and colleges in many areas, including 
facilities and technology. In fiscal year 1989, the 
Title III program budget was $140 million, which 
included $23 million in new starts. These funds 
affect the K-12 education community through the 
connection between institutional outreach and ad- 
vanced high school couisework, one of the prmary 
uses of distance education. For example, the lini 
versity of Maine system received a 5-year, $4.4 
million grant under Title 111 to fund the statewide 
Community College of Maine/Telecommunications 
System. Central to expanding access to advanced 
educational programming in the State is conncciing 
every high school to the system.-^ 

The Secretary's Fund for Innovation in Education 
($14.7 million in fiscal year 1989) is a new fund 



offenng grants in four areas — innovation in educa- 
tion, technology, health education, and computer- 
based instruction. The technology funds, limited in 
1989 to $1 million in continuing projects, are 
currently being used to support television and radio 
broadcasting efforts. The computer-based instruc- 
tion category awarded between $3 to S4 million in 
fiscal vear 1989.^' 

Department of Education Technical Assistance: 
The Regional Education Laboratories 

The Department of Education charters and sup- 
ports nino regional educational laboratories. Each 
laboratory is governed by representatives of SEA 
and local education agencie.^, business, school board 
members, and other affected parlies. These labo- 
ratories attempt to bridge between research and 
practice, bringing into the field important findings, 
techniques, evaluations, software, and other services 
to support the practitioners in their region. The 
Department of Education provided $ 1 7.2 million for 
the laboratories in 1989, plus an additional $5.2 
million for an initiative on rural small schools. The 
laboratories draw additional funds from the States, 
foundations, and contracts and grants, including 
other Department of Education funds. The labo- 
raiowcs can be an important resource for distance 
learning projects. In North Dakota. State planning 
activities and technical assistance for three model 
projects have been supported by the Mid-Continent 
Regional Educational Laboratory (MCREL). In fall 
1990, MCREL v\ill launch a model "magnet school 
without walls" for advanced mathematics and 
science high school students in South Dakota. 
Videotape*? produced by the Annenberg/Corporation 
for Public Broadcasting project and audiographics 
instruction provided by the University of South 
Dakota make up the school's curriculum. 

Mission-Related Federal Activities 

Many Federal agencies have educational compo- 
nents in their missions. These efforts allow agencies 
to raise awareness among the Nation's schoolchil- 
dren about aeronautics and space (National Aero- 



**Robcrt Kastncr, Division of Formula Grants. Office ol Elementary and Secondary Education. V S Depanmcnl o ::<jucaiion, personal 
commuiucauon» July 1989 

^'Stanley Andrews. Division of Institutional Development, Office of Postscconclary Education, U.S. Department of Educauon, personal 
communication, June 1989. 

^oPimela MicBrayne, execuuve director of distance educauon, University of Maine at Augusta, personal communication . May 1989 

2iShirley Steele, Fund for the Improvement and Reform of Schools and Training, Office of Educational Research and Improvement, U S Department 
of Educauon. personal communicauon. June 1989 

^2paul Nachliga), M.d-Contincnt Regional Educational Laboratory, personal communication, September 1989 
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nautics and Space Administration— NASA), agri- 
culture and agribusiness (U,S, £A.y^::,;c.:i of Agri- 
culture— USDA), and law and the police (the 
Department of Justice), to name just a few. For these 
agencies, the very missions ihey pursue are the 
curriculum they propagate. Most often, these pro- 
grams are developed to be modules or units within 
traditional K- 12 curriculum. Some of these agencies 
use distance delivery of their maieri?is; others, such 
as the Department of Justice, have not, or have 
deemed it inappropriate to their mission. 

Distance education can be an effective system for 
accomplishing a mission. For NASA, the technol- 
ogy inherent in distance education, primarily satel- 
lites, has been part of its research and development 
effort for more than 30 years, ^or NASA, both the 
medium and its mission are the message. NASA 
launched the first communications saiel^'ies uoed for 
education in 1974; the first satellite-delivered NASA 
educational effort wai images from the Voyager 
mission to Jupiter in 1979 and Saturn in 1981. 
Universities, science centers, and planetaria re- 
ceived these images as they were returned from the 
spacecraft, accompanied by presentations from NASA 
scientists. In April 1985, NASA ran a pilot project 
entitled **Mission Watch," in which scientists 
aboard the Space Shuttle oiscussed their experi- 
ments and answered questions from students and 
teachers. This highly successful pilot was to be the 
model for daily classes froiii uie Teacher-in-Space 
Progriun during the Challenger flight that ended in 
a tragic explosion. The two overview videoconfer- 
ences that were held one day pnor to the accident had 
an estimated viewing audience of 2 million students 
ax;d teachers. 

For the last 2 years, NASA has produced an 
educational videoconference series. ** Update for 
Teachers,*' in conjunction with Oklahoma State 
University, These four, 1-hour programs provide 
elementary and secondary teachers with space sci- 
ence activities, experiments, and strategies foi the 
classroom. An extensive quc:»iion-and-answer pe- 
riod is part of each videoconference. Prior to each 
broadcast, NASA distributes written material to 
participating teachers describing classroom activi- 
ties, related publications, and broadcast information. 



In addition, videotape segments have been uplinked 
to schools for taping immediately after the video- 
conference. NASA estimates tli^i 20,000 teachers 
from all States viewed the November 1988 
conference on **Living In Space." NASA's future 
plans include conducting a live lesson from space 
i ometime in the next 1 to 2 years, and at some point 
reviving the **Mission Watch" concept for the 
Teacher-in-Space program. In the more distant 
future, NASA sees the space station as the base for 
a variety of exciting educational opportunities.^^ 

Distance delivery methods are being used or 
contemplated for special projects in USDA. The 
National Agriscience Ambassador, funded through 
the Special Programs Offici^ of the Cooperative State 
Research Service, organized a February 1989 tele- 
conference on careers in agriscience which was 
viewed by an e^^Umaied 2 million students. The 
Extension Service is using interactive video to 
convey information about land issues and the 
Department's services. 

USDA has a mature administrative audio- and 
videoconferencing system, used to connect head- 
quarters with the vast network of regional adminis- 
trators and Extension Se» /ice agents. USDA uses 
distance delivery methods for their elementary and 
secondary educational efforts only in isolated cases, 
as described above. USDA, primarily through the 
Extension Service, has developed a highly decen- 
tralized, mexpensive partnership with States, coun- 
ties, and local organizations that is reaching millions 
of students very effectively, without technology. 

Federally Funded Curriculum Development 

The Department of Education and the National 
Science Foundation (NSF) have missions targeted to 
improving quality and access of education for K-12 
students. NSF has the lead role in the Federal 
^^vernmeni's efforts in science and mathematics 
eaucation, while the Department of Education's 
r.iandate is based on providing access ic educational 
opportunities for the enure spectrum of siudenj;^, as 
well as curriculum improvement efforts across all 
subject areas. Both agencies have fum^'^d curriculum 
development projects for distance educu on. 



23Wilhnm D. Nixon, Nauonal Aeronaulics and Space Admmistr.nion, Educalional Affairs Division. "NASA Distance Uaming—Salcllilc 
Videoconferencing for Educauon," unpublished documenl, May 17, 1989 

2<Dcborah Hams, Louisiana Edu 2!«onal Salellilc Nelwork. SouJiern Universily-Shrevcport, personal communicaiion, February 1989 
25lbm "Utc, Extension Service, U S Dcpanmenl of Agncullurc, personal communicaiion, February 1989. 
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The Star Schools Program, described previously 
in this chapter, gave grants totaling $33.5 million, of 
which at least 25 percent is to be applied to 
instructional programming, as required by the ena- 
bling legislation. The legislation specifies instruc- 
tion in mathematics, science, and foreign languages; 
whole courses, modules, inservice training work- 
shops, and staff develq)ment seminars are being 
developed by the Star Schools grantees. 

NSF's efforts in distance education have so far 
been the funding of a limited number of projects that 
extend the technology in unique ways. NSF, through 
its Materials Development, Research, and Informal 
Science Education Division, Directorate of Science 
and Engineering Education, has funded applications 
using telecommunications to deliver instruction. 
Grants are available for curriculum development, 
hardware purchases, and development of advanced 
technologies. Examples of recent projects include 
the Jason Project, a seafloor exploration project 
headed by Titanic discoverer Robert Ballard (see 
chapter 1, box 1-E). NSF spent a total of about $1 
million on the Jason Project, both for hardware 
purchases for the 12 science centers and museums 
that served as downlink sites, and for the science 
curriculum developed by the National Science 
Teachers Association. NSF also provided funding to 
TERC for the Kids Network project, science enrich- 
ment curricula using computer networks that is the 
precursor to the TERC Star Schools project. Cur- 
rently, NSF is funding curriculum development for 
an Advanced Placement chemistry class bemg 
developed by Oklahoma State University.^^ 

Federally Run or Managed Schools 

In a few circumstances, the Federal Government 
is responsible for actually running K-12 schools. 
The Department of Defense Dependent Schools 
(DoDDS), for example, has the responsibility for 
basic education for 1 55,000 schoolchildren living in 
military installations in 32 countries. At that size, 
DoDDS ranks as the ninth largest school district in 
the country. The Bureau of Indian Affairs (BIA) 
directly operates 182 schools in 27 States; tribes and 
tribal organizations operate 71 of the schools 
through a contract with BIA. 




Photo credit Craig 0 Lewis 

The Easte..n Navajo Agency Network links students from 
Native Amencan schools around the country 

Both of these government-run school systems are 
beginning to use electronic networks for education; 
use of video-based distance delivery systemr. i<5 rare 
at the present time. DoDDS is inst'::iiling c man- 
agement informaiion system in its schools and 
administrative offices around the world. Until that 
fiber-based system is in place, no comprehensive 
efforts using the telecommunications infrastructure 
^'or education will likely occur.-^^ However, grass- 
roots initiatives have alieady emerged in the DoDDS 
system. DoDDS students in West Germany have 
participated in Interactive Communications Simula- 
tions developed by the University of Mich^gan.^^ 
The Pascal computer language is taught to DoDDS 
students in Germany, Okinawa, Korea, and Ita*v via 
computer network. The teachers communicate with 



2*Michacl Tcmplcion, Andrew Molnar, and Mary Kohlcmian, Matcnals Development, Research and Informal Science Educauon Division. Science 
and Enginccnng Educalion Direcioralc. National Science Foundalion. personal communications. March-May. 1989. 
^^Dcnnis Bybcc, Department of Defense Dependent Schools, personal communication, December 1988 
2«Scc ch. 2, foomoic 26. 
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students solelv through the network, feeding mes- 
sages, homework and tests through a University of 
Michigan computer. DoDDS schools in England, 
Japan, and Bermuda have expressed interest in 
participating in the ftiture.^^ 

Currently, 19 BIA schools are part of the TI-IN 
Star Schools effort.^ In this project, the -schools will 
be outfitted with a satellite dish and couaections for 
$75, and will then pay TI-IN $240 per student per 
course hat they purchase frcm the IMN menu of 
courses. BIA is conunitted to funding these schools' 
continued access to distance learning courses. 

The other key BIA effort is the Eastern Navajo 
Agency Network (ENAN), a computer network that 
will be hooked into most of BIA's 182 schools by 
October 1989,^* This network includes a student 
**pen pals" section, an administrators network, an 
effort to share culturally relevant teaching strategies 
(developed at Northern Arizona University), a be- 
ginning teachers network (starling in fall 1989), and 
a mathematics/science master teachers network 
(involving 70 teachers and professors from the 
University of Kansas and the Uiiiversity of New 
Mexico). Teachers in these isolated settings are able 
to share instructional strategies, particularly in 
mathematics, science, language arts, and foreign 
languages. Also, teachers who participate in BIA's 
summer inservice institutes are encouraged to keep 
in touch via the network. BIA is particularly 
concerned aboui the isolation of teachers in Native 
American schools. The sunniner institutes and ENAN 
are considered critical elements to improving the 
quality of teaching. Also, some BIA schools recently 
began experimenting witn the Pennsylvania Tele- 
I'iaching Network, an audiographics teaching sys- 
tem headquartered at Niansfield University.^^ 



The Bureau is encouraging tribei> and tribal 
organizations to more directly control the education 
of Native American children; the management of 39 
percent of the BIA schools has already been 
contracted out.^^ Distance education delivery sys- 
tems can be key resources for retaining and reinforc- 
ing the cultural context of Native American schools. 
Distance education can overcome cultural as well as 
geographic barriers, by grouping students with 
cultural peers around the country. This expansion of 
the base of students offers the advantages discussed 
previously in relation to geographic isolation: a 
broader array of information, curric Ur, and human 
resources necessary to improve educational qual- 
ity.34 

Federal Training Efforts and Their Relevance 
to Distance Learning 

The Federal Government is one of the largest 
trainers in the world, spending an estimated $18 to 
$20 billion a year to train both its civilian and 
military personnel,^^ and distance delivery for train- 
ing has been used extensively for a number of years. 
Such efforts, both in the Federal Government and 
private industry, shed light on technical and class- 
room management models that could be effective in 
the K- 12 classroom, and in the professional develop- 
ment and training of educators. 

Federal networks for training and management 
communications are important because they are 
national or legional. As such they hav^i the potential 
to serve secondary users, such as the elementary and 
secondary education communities, with facilities 
and expertise that are already in the public domain. 
Also, Federal and State policymakers participp* 
many audio and video teleconferences; this invo, c- 



IS csumaicd thai one-Aird oi the 270 Dcpanmcni of Defense Dependent Schools have siancd some telccommunicaiions activity for instruction. 
Sam CaJvin, Department of Defense Dependent Schools, personal commumcauon, Au[,ust 1989 See also Kent Appelgate et al , "Pc jal Via 
Telecommunications Using Low Tech lor High Tech Results." presented at the InicrnauonaJ Symposium on Telecommunications in Education, August 
?l-24, 1989, Jerusalem, Israel 

'^Sixteen of these schools are workmg directly through the Bureau oflndian Affairs, the other three are conuacted through the other TMN partners, 
or were identified and included through involvement with the State education agency. 

'>PauJ Resta, Center for Technology and Educauon, University of New MeAico, personal commumcauon, Aug j1, 1989 

--For a full description of the Pennsylvania Teleicaching Network, sec Brtice Barker, Texas Tech University, "Disunce Lcan>mgCase Studies," OTA 
ccr.'udctor report, Apnl 1989. 

^^Bill Mchojah, chief. Elementary and Secondary Education Branch, Burca'i of Indian Affairs, U.S Department o*" ihe Interior, personal 
conununcation, July 1989. 

Jason Ohier, University of Alaska Southeast. "Distance Education and the Transformauon of Schooling Living and Learning in the Informauon 
Age," OTA contractor report. May 1989. 

35Tbny Camevaie, Vice President of National Affairs. American Society for Training and Development, personal communication, July 1989. 
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ment tends to demystify such technologies for the 
very officials whose attitudes can have significant 
influence on distance learning efforts. 

In addition to training and teleconununications 
networks, interactive curricular materials and re- 
search relevant to distance-mediated instructional 
design are produced extensively for and by the 
Federal Government, and thus are public property. 
These materials are primarily for training, although 
some of it is relevant to education, as are many 
authoring systems for curriculum development. For 
the educational community to make use of these 
materials, however, evaluation, modification, and 
distribution of materials needs to be performed. 

Federal Training Networks: Models of Distance 
Learning Technologies 

Existing Federal training networks using distance 
delivery of course materials can serve the K-12 



education community in two ways. One, they can 
!>erve as a model of distance delivery used in the 
public sector. Secondly, Federal networks provide 
an existing hardware base that could be used by the 
education community to extend h eir service to more 
learners. 

The Department of Defense (DoD) has a vast and 
diverse learning audience, and thus employs numer- 
ous distance leaining networks. One example is the 
Army Logistics Management College (ALMC). 
which has been offering one-way video, two-way 
audio courses over its Satellite Education Network 
for over 4 years. The college offers nonclassified, 
American Council on Education-accredited courses 
to both civilian and military defense personnel; 
courses are offered for other branches and subdivi- 
sions of DoD. Of the 57,000 students who have taken 
courses from ALMC in this 4-year period, 13,000 
have been remote learners. Evaluation data show no 




Photo crodit, U.S. Army. Ft L^e, VA 

The military ^as used distance learning to tram personnel for many years. Transferring this experience ^nd investment tn 
technc!06.ds to the Nation's classrooms could be a tremendous boon to schools. 
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significant difference beiweer. remote and on-site 
instruction.^^ The college estimates that it saves 
$1,500 per remote student versus an on-site student; 
most of the savings confies in the form of travel costs. 
These findings are similar to findings in private 
sector training applications of distance learning 
systems. In spite of severe budget cuts at ALMC in 
the last year, the college hopes to expand its efforts 
to include more uplink and downlink sites, 

ALMC provides a useful example of the opportu- 
nities and barriers to distance learning efforts in the 
Federal Government and in the public school 
system. The college is able to share its expertise and 
facilities with others in DoD, and is exploring the 
possibility of providing at-cost services to local 
education users as well. Such interconnections 
provide for cost-efficient use of hardware and 
facilities, and may provide an increased basis for 
justification of budgets. 

Because of the present budget climate. Federal 
program managers report that it is difficult to 
convince superiors and Congress that avoiding 
program budget increases is as valuable as reducing 
program budgets. Many distance delivery systems, 
such as the ALMC Satellite Education Network, can 
increase range and quality of programs for little or no 
extra money. However, many budget-setters are 
concerned about cutting costs, not improving or 
increasing services for the same dollars, and this is 
hampering the ability of successful systems to 
increase savings from economies of scale and 
efficiency of management. 

Also of note within DoD is an effort in the 
Department of the Army to plan a comprehensive 
training strategy. The Army has a massive training 
mission, a mission that has become even more acute 
in the past aecade as more and more responsibilities 
have been transferred from the active Army to the 
Army Reserves. Reserve forces are difficult to 
adequately train because they are dispersed through- 
out the country (4,600 reserve unit sites) and are 
available for only 39 days per year.^"^ Added to this 
is the training of the National Guard, another large 
force dispersed in location and short on time. 



The Army has embarked on the development of a 
comprehensive training strategy to serve these and 
other missions; the stated goal is to reduce the 
amount of local training by 50 percent by the year 
2020. The Army is focusing on models that allow for 
a selection of media, depending on the particular 
course or material that needs to be conveyed.^^ One 
of these models is the TRAINS system f the Training 
Reserves Active component Integrated Network 
System), which uses off-the-shelf technology to 
provide the capability for video, audio, and com- 
puter teleconferencing, and allows the instruction to 
reach into private homes as well as remote instruc- 
tion sites. This system will be pilot-tested in the 
coming year.^^ 

The Army Reserves and National Guard represent 
a large, dispersed and varied segment of the popula- 
tion. The geographic spread of the reserve compo- 
nent of the Army mimics the spread of schools and 
communities throughout the country. Resource- and 
facility-sharing could occur between schools and the 
Armed Forces Reserves, especially because reserves 
would tend to use such services during nonschool 
hours, in fact, the Army Reserve training managers 
have discussed the feasibility of putting a TRAINS 
system in every high school in the country. The high 
schools could use these systems to receive satellite- 
transmitted courses and services from national or 
local providers. The Army and National Guard could 
use the school facilities and TRAINS system on 
eveiings and weekends."^ 

This kind of resource sharing is suggested by the 
cost of the equipment, as well as the cost of facilities 
to serve as downlink sites. Potential benefits to the 
schools include cost savings and increased commu- 
nity involveiTient in and commitment to the schools; 
potential risks include the iiK^vitable conflicts be- 
tween organizations that share resources. 

Federal Teleconferencing Networks: 
Policymakers Learning Vi'a Technologies 

Many Federal agencies, 4ke their private-sector 
counterparts, use teleconferencing to improve com- 
munications between multiple regional offices and 
headquarters, and realize s gnificant savings on 



3*John Brockwcll. Amy Loj if lies Managcmca College, personal conimunjcauon. September 1989. 
3'Jamcs S. Gary. U.S. Army Training Suppon Cemer. **RIMS Sysicn Dcscnpuon, " unpublished report, January 1989. 
''Millie Abell. U.S. Army Training and Doctnne Command, per onal communication. August 1989 
39James S Cary. U S Army Training Suppon Center, personal communication. January 1989 
^id. 
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travel. For example, USDA has an audio and video 
teleconferencing network in place which produces 
approrimately 1,500 audio conferences and 12 
video ccnferences a year, all from one studio at 
USDA he..dquarters in Washington.^^ The USDA 
system is exemplary for its growth pattern (gradual, 
user-driven) and its service characteristics (high- 
quality service, allowing technology to become 
transparent to the users). 

In another example, the Nuclear Regulatory 
Commission (NRC) has recently established a 
teleconferencing network between its Washington 
headquarters and its seven regional offices around 
the country. It took only 8 months to implement the 
system from the first demonstration of the possibil- 
ities to an NRC senior administrator.'*^ 

As teleconferencing becomes a more ubiquitous 
communications tool, Fedeial managers may be 
affected by and thus affect the distance learning 
environment in this country. Particularly, the in- 
stalled base of satellite dishes may provide both the 
government and education communities with shar- 
able resources and expertise. 

Technology T^^ansfer: Dissemination of Distance 
Learning Technologies and Curriculum 

The Federal Government is one of the largest 
creators and users of training materials in the world. 
Much of this malerirJ is software used in training 
andbasic skills education, often deployed in interac- 
tive settings. There is also a large body of research 
on learning and teaching effectiveness sponsored by 
the Federal Government, largely funded by DoD."*^ 
These resources — computer-based instruction, cog- 
nitive retention research, authoring systems for 
instruction, and many others — are a potential re- 
source for K-12 education. 

Technology transfer for training in the Federal 
Government received a boost with the signing of the 
Onuiibus Trade Act of 1988, a section of which 
mandated the Department of Education to establish 
a Training Technology Transfer Office, and to 
contract with the National Technical Information 
Service (NTIS) to collect and disseminate such 
information. NTIS, part of the Department of 



Commerce, is the agency charged with making 
available at cost any technical n^.aterial a Federal 
agency deems valuable to the public. NTIS works on 
an entirely cost-reimbursable basis; thus, no Federal 
funds are appropriated to support this effort. The 
Training Technology Transfer Act requires each 
agency to designate an officer of the agency to act as 
liaison and disseminator to the public of ihat 
agency's education and training software. Funds 
were authorized for development and conversion of 
exemplary software to the public sector, but no funds 
have yet been appropriated for this effort.^ 

There are numerous barriers to overcome if the 
Federal Government is to be an effective technology 
transfer agent for training. One is creating agency 
incentives to participate in such activities, 'ihe 
agencies' missions do not include seeking out 
secondary users for agency products. The Trade Bill 
legislation, requiring cooperation on this effort from 
the agencies, may he^p to create a tradition of 
transfer, althougl * * forced transfer' ' has been unsuc- 
cessful in the past. Another barrier is the cost of 
disseminating information on such materials. Writ- 
ing software descriptions, assembling demonstra- 
tion discs, and coordinating extensive efforts by 
agency instructional experts all represent significant 
time and money commitments, and are not likely to 
be within the capabilities of an agency public 
information office. A third barrier is the cost of 
actually convening training texts and software for 
another use; such costs are significant, although 
much less than creating such materials from scratch. 

There are poteiitially significant educational re- 
sources produced by the Federal Government that 
might apply to distan earning curricula and 
instructional effectiveness. It is difficult to gauge 
how uch of this material would be applicable to 
K-1 education because so little evaluation or 
transfer is being done. 

GOVERNMENT REGULATION OF 
TELECOMMUNICATIONS 

The regulations guiding telecommunications in- 
frastructure and services have a significant impact 
on \he ways and means by which distance education 



^'Larry Quinn, Video and Teleconferencing Division. U S. Dcpanmenl of Agricullure, personal communicalion, Mar 1, 1989 

'**Isaac Kirk, Office of Information Resources Management, Nuclear Regulatory Commission, personal communication, February 1989. 

<3U S. Congress, Office of Technology Asscsi>ment, Power On' New Tools for Teaching and Learning, OTA-SET.379 (Washington. DC- U S. 
Government Pnnung Office. September 1988). ch 7. 

^Darcia Bracken, Nauonal Technical Information Service, U.S. Department of Commerce, »^rsonal communication, Mar 1, 1989 
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is made available to the Nation's schools. Many of 
these policies and regulations are currently being 
reexamined. The education community will com- 
pete with many other stakeholders for influence. The 
overlapping regulatory authorities and competing 
interests of well organized groups threaten to 
submerge the interests of the education community 
in this debate. At the same time, the opportunity 
exists for education to influence important policy 
decisions in telecommunications. 

The Regulatory Environment for 
Telecommunications 

Telecommunications regulatory authority and poli- 
cymaking is shared by many in the public sector, 
including an independent Federal agency, an execu- 
tive branch agency, Congress, the Federal courts, 
and State and local authorities. Federal regulation of 
telecommunications is administered primarily by 
the Federal Communications Commission (FCC), 
which coordinates use of the airwaves and provides 
general oversight of the broadcasting, cable, and 
telephone industries. In the Department of Com- 
merce, NTIA coordinates executive branch tele- 
communications policy. The telephone industry is 
influenced by the decisions of U.S. District Court 
Judge Harold Greene, who is administering the 
agreement — the Modification of Final Judgment 
(MFJ) — that resulted in the breakup of the Bell 
System. State public utility commissions regulate 
intrastate and local telephone service, and State and 
municipal governments oversee local cable franchises. 

The fragmentation of telecommunications regula- 
tion and policymaking may inhibit development of 
a coherent plan for educational telecommunications. 
Furthermore, since the education community is 
diverse and speaks with many voices, it may be 
difficult to have its concerns articulated over the din 
of other stakeholders more fluent in these issues. On 
the other hand, the volatility of the telecommunica- 
tions policymaking environment may work to the 
advantage of education interests. Because the Na- 
tion's schools represent a major market for new 



technology applications, the education community 
could create a powerful position from which to 
influence teleconununications policy. 

Telecommunications Issues for Education^^ 

Government regulation of telecommunications 
infrastructure and services affects the availabil- 
ity, cost, and types of services schools can use. 

Availability of telecommunications services to edu- 
cation is controlled in a number of instances by the 
Federal Government. FCC determines the allocation 
of the public spectrum, including the number of 
ITFS channels. In 1983, the FCC removed un- 
derused spectrum from ITFS and also allowed 
licenstes to lease ITFS channels to other users, 
resulting in fewer channels being available for 
education. FCC also controls the licensing of 
satellites. 

Another critical issue affecting the availability of 
telecommunications services is the restrictions 
placed on the Bell Operating Companies (BOCs) as 
a result of the MFJ. BOCs are currently prohibited 
from providing inter-exchange (long distance) serv- 
ices, and are greatly restricted in the information 
services they can pro^ide."*^ Currently, these policies 
are being revisited by telecommunications poli- 
cymakers. BOCs claim that these restrictions slow 
the development of advanced telecommunications 
services and that eaucational customers are not able 
to get the full servict applications they want, such as 
videoconferencing.^^ Opponents argue that there is 
no guarantee BOCs will provide this service any less 
expensively or with higher quality than other provid- 
ers. Opponents also fear the telephone companies 
may monopolize the content provision market. 
Educators and State and local education poli- 
cymakers are divided on there issues, which are 
currently under review by FCC and Congress. 

Federal and State regulations that govern the 
public telephone network affect distance education 
costs. State regulators control local telephone rates 
and telephone company construction; FCC controls 



^'This section of the report draws hcivily on a workshop and subsequent paper produced on behalf of this study. The coUoquium. "Changing 
Telecommunications Technology and Policy Implications for Disuncc Ixarmng," was held on Feb. 16. 1989, under the auspices of The Anncnberg 
Washington Program of Northwestern University, rhe rcsulum paper explores the range of telecommunications policy issues that may affect the 
provision of successful disiancc learnmg. Lynne Gallagher and Dale Hatfield, Distance Learning Opportunities in Telecomnunications Policy and 
Technology (Washmgton, DC: The Annenbcrg Washington Program of Northwestern University, May 1989). 

**The Modiric:t;*on of Final Judgment restrictions on information services, along with the Cable Commumcations Act of 1984 (concerning vidro 
programming), essen J«lly limits the BOCs to providing the pipeline to carry content created by others. The content resincfons were implemented to 
ensure that the owner of the public mformauon highway, the BOCs, would not also control what content was carried over that higliway 

^"'Caihy Slesingcr, NYNEX Government Affairs, personal communicauon, July 24, 1989 
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long distance rates for donninant carriers (i.e., 
AT&T) and interstate access charges to local tele- 
phone companies. New forms of rate regulation, 
based on a set price for services rather than a 
guaranteed rate of return to providers, are being 
implemented in many jurisdictions. Some expect 
these changes to lead to lower costs for users, while 
others worry that locking in prices as technology 
gets cheaper will actually disadvantage users. 

The types of services that coula become available 
to serve education are critical to the future develop- 
ment of distance learning, and will be strongly 
influenced by Federal telecommunications policies 
being set today. Narrowband Integrated Services 
Digital Networks (ISDN) and advanced switching 
technologies, for example, give users greater c^a- 
bilities for exchanging voice, data, and some video 
services. An alternative technology on the horizon is 
integrated broadband networks, whether telephone 
or cable. Broadband networks would be capable of 
carrying full-motion video and would go a signifi- 
cant step beyond narrowband ISDN, 

The pace and location of ISDN or broadband 
deployment will depend on many factors, including 
pricing and depreciation rates. Faster depreciation 
could encourage the deployment of new networks at 
the expense of higher prices for existing services."*^ 
Some States have allowed local telephone compa- 
nies to charge slightly higher rates to generate funds 
to upgrade rural service. Some BOCs have promiseu 
lo upgrade their systems in rural areas to accom- 
modate the eventual deployment of ISDN in ex- 
change for regulatory flexibilities. Opponents argue 
that, even in the short term, ordinary ratepayers 
should not disproportionally bear the costs for 
upgrading the network. Rural customers, especially, 
are vulnerable to bearing development costs for 
services that wou?d not benefit them immediately. 

It has been argued that modifying the current 
restrictions on telephoiie company provision of 
video and information services would also speed 
development of a broadband network. Proponents of 
the regulations now in place argue that the threat of 
monopoly posed by the telephone companies cc li- 
trolling content and delivery of video services are 



great. In the long run, they argue, this may drive 
cable television companies and other providers out 
of business, and reduce the choice and diversity 
available to local conmunities."^^ 

Universal access to information services, perhaps 
defined as narrowband ISDN capacity, may be an 
important objective for the distance education com- 
munity. On the other hand, the education interests 
may want to advocate jumping directly to a broad- 
band network, c&pabie of carrying full-motion 
high-quality video in conjunction with other serv- 
ices. Sach choices are tied to l!.e broad range of 
regulatory issues, including the content restrictions 
on BCXTs and what sectors will pay for such a 
massive infrastructure investment. 

Besides determining the conditions under which 
communications servi'^es can be offered and what 
these services may cosi regulatory agencies are also 
active in setting standarus and protocols that ensure 
the interoperability necessary for successful com- 
munications systems. To date, interoperability has 
been accomplished with the various transmission 
technologies used in distance learning systems. 
Government action can range from ratifying industry- 
determined or de facto standards to involvement in 
standards research and decisionmaking. 

The philosophies underlying the role of commu- 
nications in a democratic society mform telecommu- 
nications policy debates. If communication is de- 
fined as a market commodity, education has enormous 
economic clout because of the size of the education 
endeavor. If communication is seen as a springboard 
for economic growth, education is increasingly 
perceived as the critical ingredient needed in a 
global economy. If communication is seen as a basic 
component of the social infrastructure, education 
may flourish in its traditional role as the primary tool 
for creating social and economic equality.'^^ 

All three of these philosophies, and the subse- 
quent view of Federal ir volvcment in telecommuni- 
cations policy implied, require thoughtful explica- 
tion in the education community. The experiences 
accumulated from the recent surge of distance 
education efforts can inform this critical discussion. 



*K}tlligJicr and Hatfield, op. cii.. footnote 45, p. 15. 
<'lbid.,pp 14-17. 

'^'U.S. Congress. Office of Technology Assessment. Critical Connections Comr^unication for the Future (Washington. DC U.S Government 
Printing Office, in press). 
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Appendix A 

Distance Education Activities Across the Nation: 

A State-by-state Profile 



The number of distance learning projects op)erating or 
being planned in the United States has grown from only 
a handful to many. Today* virtually every State is 
interested in using telecommunications to serve educa- 
tion, actively planning for distance education, already 
administering a statewide plan or system, or has local 
distance learning projects in place. Activity in distance 
education varies. A few States have coordinated plans, 
while others are just beginning. Some efforts involve only 
local schools and districts, others also involve various 
postsecondary institutions such as the State's community 
colleges and universities, while still others bring in 
various agencies of the State government such as the 
Department of Education or the State telecommunications 
agency. States art also beginning to look beyond their 
borders to share resources and respond to national 
programs. 

The following State profiles are based on information 
from surveys conducted by the Council of Chief State 
School Officers* and the California Postsecondary Educa- 
tion Commission.^ Additional information was provided 
by the U.S. Department of Education, representatives 
from various State agencies, local educators and adminis- 
trators, and private business. Supporting material was also 
gathered from OTA contractor reports.^ OTA site visits, 
and participation in various distance education confer- 
ences and workshops around the country. 

Because efforts in K-12 distance education are so 
recent and so varied, the information in this appendix is 
neither final nor complete. Rather, tl.e following profiles 
represent a first attempt to outline the range of distance 
learning projects and plans unfolding across the Nanon. 
Many efforts that now serve only higher education or 
State government, but could be expanded to include the 
K-12 community as well. Some local projects could also 
be expanded to include more sites or to connect clusters 
of sites. Many States have begun to plan for the future, and 
this information is included as well. 



Alabama 

State planning^— The Alabama Commission or Higher 
Education (ACHE), with Alabama Educational Televi- 
sion (AETV)» completed a study on State educational 
telecommunications systems. 

Description of State/local effor;s^: 

• AETV distributes K-12 supplementary program- 
ming over the State's public television stations. 

• Alabama is a member of the Satellite Educational 
Resources Consortium (SERC) Star Schools project; 
the University of Alabama at Tuscaloosa produces 
programming for the Texas Interactive Instructional 
Network (TI-IN) Star Schools project; and the 
University of Alabama at Birmingham is a member 
of the Midlands Star Schools Consortium. 

Future/planned activities — ACHE is studying activities 
in other States to guide Alabama distance education 
policymaking. 

Alaska 

State institutions involved in planning^ — Governor s 
Telecommunications Council. University of Alaska. 
Alaska Public Broadcasting Commission (APBC), 
State agencies, courts. 

State/local efTorts: 

• The University of Alaska operates the Alaskan 
Teleconferencing Network and the University of 
Alaska Computer Network (UACN). Local school 
districts use these systems for electronic mail and 
audioconferencing; some insn-uctional resources are 
delivered over the networks. 

• The State Department of Administration operates the 
Rural Alaska Television Network (RATNET), a 
satellite service that delivers some educational 
programming (both instructional television — ITV — 
senes and live interactive), but is primarily devoted 
to news and entertainment programming. 



^Cuuncil of Giief State School Officers, "Slaic Survey on Distance Education Networks.** unpublished document. February 1989 
^California Post-Secondary Education Commission. "Statewide Projects and Planning Efforts in Educational Tblecommunicaiions" unpublished 
document. Jan. 17, 1989 

3Scc especially Bruce Barker, Tl-xas Itch University, "Distance Learning Case Studies" OTA contractor report, June 1989. and Richard He/cl. 
•'Matnx of Slate Planning. Coordination, and Operations of Distance learning Tbchnologies." OTA contractor report, June 1989 

*Suie planning refers to statewide planning efforts in distance education, educational telecommunications, and/or other lelctommunitations systems 
that may serve education. 

'Except where otherwise noted, descriptions of State and local projects include the transmission of courses for students and/or teacher training and 
staff development programs. 

Planning that is regional or local, not statewide Planning that is informal, no State mandate or document exists thai establishes central statewide 
planning authority. 

'SEA is a generic term used to refer to the State education agency, such as a Department of Education or the Office of Public Instruction 
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• The Office of Instructional Services of SEA*^ uses 
RATNET and UACN to provide K-1 2 resources and 
staff development cn a limited basis. 

• The University of Alaska operates an audiographics 
project that serves 10 villages. Courses are taught 
from the hub in Kotzebue, or from campuses at 
Fairbanks, Anchorage, or Juneau. 

Future/planned activities — No new projects are cur- 
rentiy planned, although RATNET may be reorganized 
to provide more education services. APBC hopes to 
fomi a consortium with the University of Alaska and 
SEA to provide instructional radio services to schools. 



Arizona 

Slate planning — The Arizona Educational Telecommu- 
nications Cooperative (AETC), composed of the three 
State uni 'ersilies, the community colleges, SEA, and 
the State Department of Administration (SDA), is 
conducting an assessment of educational telecommuni- 
cations needs and available technology resources to be 
completed in December 1989. SEA completed the 
"Arizona Telecommunications Survey Report" in 
1988; the survey included recommendations for dis- 
tance education. 

Other institutions involved in planning — Board of 
Regents, public television stations, community col- 
leges, Arizona School Services through Educational 
Tfechnology (ASSET). 

Legislation— The State legislature added $80,000 to the 
current needs assessment under way. 

Current SUte/k)cal efforts: 

• In September 1989, AETC held its first statewide 
satellite teleconference that reached an estimated 22 
sites. 

• The University of Arizona has recently been granted 
19 Instructional Television Fixed Service (ITFS) 
licenses. 

• Arizona Slate U^iversity uses ITFS and compressed 
video to reach 17 sites. The University is also one of 
the partners in the Technical Education Research 
Centers (TERC) Star Schools project, and serves as 
1 of TERC's 10 teacher training centers. 

• Some Anzona schools receive programming from 
Tl-IN, while others get programming from Okla- 
homa State University's Arts and Sciences Telecon- 
ferencing Service (ASTS). 

• The Peach Springs project involves a K-8 school on 
the Haualapai Reservation. Each classroom has 
computers, TV monitors, and telephones, and is 
cmnected to a closed circuit cable network with 
access to satellite programming. Students run the 
system 



• Mancopa County Community Colleges have a 
10-site digital microwave network that links all 
campuses for audio and data applic::aons; videocon- 
ferencing has been tested on the system. A separate 
audioconferencing system, SunDial at Rio Salado 
Community College, provides audioconferencing 
services for the county, reaching remote class sites as 
well as homebound students. 

Future/planned activities: 

• Sr'^A is planning the Educational Telecommu- 
nications Network, a statewide microwave network 
that will serve higher education and State agencies. 
The plan includes local ITFS systems to extend the 
microwave backbone to deliver K-1 2 ?nd college 
credit classes to each community along the micro- 
wave route. 

• A fiber optic system linking seven community 
centers (including elementary and secondary 
schools) and one high school is being built on the 
Gila River Indian Reservation. The system may also 
link four high schools outside the reservation and 
Arizona State University. 

• The community of Spriggerville is developing a 
technology-based learning center linked with the 
local community college for course sharing, training, 
and videoconferencing. 

Arkansas 

State planning — A State plan developed by the Gover- 
nor's Task Force on Telecommunications in 1985. 
Instructional Microcomputer Project for Arkansas 
Classrooms (IMPAC), a nonprofit corporation, is 
responsible for technology dissemination in K-1 2 
classrooms, including distance education technologies. 
Arkansas Educational Television Network (AETN) 
Commission oversees educational/public television 
programming. 

Other institutions involved in planning — SEA, State 
universities. 

Legislation — Established guidelines for satellite- 
delivered distance education and use of educational 
technology. 

Current State/local efforts: 

• Twenty-seven schools have received satellite pro- 
gramming and K-1 2 courses from Oklahoma State 
University's ASTS, Utah Office of Education, and 
TI-IN. Schools pay all costs except for maintenance 
of equipment, which is provided by IMPAC. 

• The Malvern High School Communications Link 
connects two local high schools and Henderson State 
University via computer, two-way television, and 
radio. 



'SEA is a generic icrm us* d to refer to the Siaie education agency, such as a Depanment of Educauon or the Office of Public Insirucuon 
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• The State is a participant in the SERC Star Schools 
project. 

Future/planned activities: 

• IMPAC has pui chased an uplink, and plans to 
provide staff development programs. 

California 

State planning — Educational Technology Commiuee, 
California Postsecondary Education Commission 
(CPEC). 

Other institutions involved in planning — SEA, Gover- 
nor's Office, legislature. University of California 
system, the California State University (CSU) system. 

Legislation — Legislation to establish funding for dis- 
tance education has been introduced. In September 
1989, legislation created a Commission for Educa- 
dcfnal Technology and charged the Commission with 
dev^eloping a statewide plan fjr educational technol- 
ogy, including telecommunications. 

Description of State/local efforts: 

• CSU-Chico transmits staff development courses to 
16 sites via an ITFS/microwave network, and has a 
satellite uplink to deliver programming to these and 
other California sites. Chico also produces program- 
ming for the Ti rN Star Schools project. 

• CSU-Stanislaus uses ITFS to transmit courses from 
three originating sites to eight sites in five central 
California counties. A courier System is used to 
transport course materials. 

• Fifteen of nineteen CSU campuses operate or have 
access to ITFS sysf'ms, and many provide inservice 
statf development. All CSU campuses are connected 
via CJ>UNET, a computer telecommunications net- 
wu^k. 

• The Los Angeles County Office of Edu ation 
operates the Educational Telecommunications Net- 
work (ETN). ETN transmits staff development 
courses to 55 sites in California via satellite. 

• The Los Angeles Unified School District (LAUSD) 
operates a "homework hotline'* in conjunction with 
live broadcL..s from KLCS Channel 58, a PBS 
station owned and operated by LAUSD. Students 
phone in questions in a variety of subj'^ct areas, and 
the questions are answered either by telephone tutors 
or by a teacher on television. 

• California Polytechnic State University in Pomona 
uses satellite and ITFS to deliver college credit 
courses to 18 high schools in 3 counties. Students 
attend the live classes before school, and use WATS 
lines to call in questions during the class. Matenals 
are delivered by courier. 

• Pepperdine University is 1 oi 10 teacher training 
centers for the TERC Star Schools project. 

• Fifteen schools receive programming from the TI-IN 
Star Schools project. 
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• Some schools in the State also receive programming 
from Oklahoma Slate University's ASTS. 

Future/planned activities: 

• Current planning efforts may lead to the devel- 
opment of a statewide telecommunications network. 
Education agencies and institutions may participate 
in such a network or may develop their own 
dedicated network. 

• The San Francisco School District has joined a 
consortium with the Chicago, Dallas, New York 
City, and Philac tlphia school districts to develop a 
satellite network for urban schools. 

Colorado 

State planning — The Colorado State Telecommunica- 
tions Advisory Commission, made up of representa- 
tives from K-12, higher education, industry, and public 
television, is conducting an assessment of educational 
telecommunications resources and needs. Survey re- 
sults and recommendations will be presented in De- 
cember 1989. The University of Northern Colorado 
Educational Technology Steenng Committee has pre- 
pared a report, the "University of Northern Colorado 
Statewide Telecommunications System.'' 

Other institutions involved in planning — SEA, Depart- 
ment of Administration, local Boards of Cooperative 
Services (BOCS), universities, community colleges, 
public television stations. Slate legislature, US West. 

Current State/local efforts: 

• Boulder N^ley Distance Learning Project uses 
audiographics to offer Advanced Placement courses 
taught at one urban high school to seniors in a remote 
mountain high school. 

• Intermouiitain Community Learning and In- 
structional Services, based at Utah State University, 
uses audiographics to deliver instruction to high 
school students and teachers in four schools in each 
of Montana, Wyoming, Utah, and Colorado. 

• Morgan Community College uses audiographics to 
teach astronomy to high school students. 

• An interactive television netv/ork using local cable 
television facilities connects Poudre, Fort Collins, 
and Rocky Mountain high schools with their Distnct 
Media Center. 

• Four campuses of the Colorado University System 
are connected via fiber optics for telephone and data 
communications. 

• Biological Science Cuniculum Study in Denver is 
1 of 10 TERC Star Schools teacner training centers. 

• Some schools in the State also receive proaramming 
from TI-IN and Oklahoma State University's ASTS. 
and some participate in the TERC Star Schools 
project. 




158 • Linking for learning A New Course for Education 



Future/planned activities: 

• Jefferson County plans to link three high schools to 
share courses, deliver inservice training to teachers, 
and hold teleconferences. 

• Several local BOCS are involved in planning: the 
South West BOCS is conducting a needs assessment, 
and plans to link seven districts ai^d local institutions 
of higher education in an interactive audio/video 
network that will provide high school courses and 
staff development programming. San Luis BOCS 
plans a digital microwave system that will link local 
schools for course sharing and may also reach out to 
local businesses and social service agencies. 

• The Wesiem Cooperative for Educational Tele- 
communications, based in Colorado, with insti- 
tutional members in 15 States, vill help plan K-12 
and higher education distance learning activities. 
The cooperative will provide information on availa- 
ble resources, aid in developing staff training and 
inservice programming, help identify funding 
sources, and facilitate cooperation among schools 
?nd States. 

• Tht University of Northern Colorado plans a state- 
wide telecommunications system that will link 13 
sites in the State with compressed video for college 
and K-12 teacher courses and teleconferences. Three 
sites will be completed by the end of 1989, with all 
sites connected by 1991. 

Connecticut 
State planning--The Joint Committee on Educational 
Technology, a standing committee of the Board of 
Education and the Board of Governors for Higher 
Education, coordinates educational telecommunica- 
tions and is responsible for long-range planning and 
development of educational technologies for all levels 
Of education. In 1989. the Board of Education released 
a report prepared by SEA. ^^A Guide to Learning 
Resources and Technology." that included a section on 
distance learning. 

Other institutions involved in planning — Southern 
New England Telephone (SMi^T), Department of 
Community Colleges, universities. 

Legislation— Legislation established the Joint Commit- 
tee on Educational Technology in 1982. Subsequent 
legislation created the Telecommunications Incentive 
Grant Program in 1986. Legislation requires cable 
companies to provide an educational access channel. 

Current State/local efforts: 

• SEA administers the Telecommunications Incentive 
Grant Program to seed local distance learning 
projects for up to 3 years. Grants total $85,000 per 
year, shared among eight or nine applicants. 

• Links to Learning is a joint project between SEA and 
SNET. Approximately 30 schools use voice messag- 
ed 
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ing. computer database access, or compressed video 
in a variety of applications. Ten additional schools 
are expected to join the project next year. 

• Area Cooperative Educational Services in Hamden 
coordinates a fully interactive fiber optic system 
linking five schools. Fourteen courses will be offered 
during 1989-90. 

• Talcott Mountain Science Center transmits science 
enrichment programming via satellite to over 300 
schools in 35 Stales. Audio interaction is possible. 

Future/planned activities: 

• SEA is building a two-channel ITFS system that will 
reach most schools and colleges in the State by 1 992. 

• SlateNel is being built for the Office of Planning and 
Management, and will serve all State agencies, 
including education, with voice and data service.s. 

Delaware 

State planning — SEA. Office of Information Systems. 
No Slate plan or documents. 

Other institutions involved in planning — State agen- 
cies, colleges. 

Current State/local efforts: 

• Project Direct is a statewide K- 1 2 electronic network 
that is used primarily for administration. 

• Ten high schools have satellite dishes 

Florida 

State planning — SEA. 

Other institutions invoKed in planning — Universiues, 
community colleges. 

Legislation — Legislation endorses the use of computers, 
educational television, and radio for the improvement 
of educanon in the State. 

Current State/local efforts: 

• SEA runs Florida Information Resources Network, 
a data communications network usf d for computer 
conferencing, database access, and support of com- 
puter-based courses in K-12 and higher education. 
The sy.stem connects all of the State 's K- 1 2 districts, 
25 of 28 community colleges, and all public unrver- 
sines. 

• The State Satellite Network, operated by SEA in 
conjunction with the Department of General Serv- 
ices, links 28 sites. While education is given priority, 
the system can be used by anyone in the State. 

• Florida has extensive ITFS facilities. The Manon 
County Instructional Television Program, for exam- 
ple, uses ITFS to link 5 high schools, 1 community 
college, and 29 elementary and middle schools. 

• The Slate is a member of the SERC Star Schools 
project; 12 schools in the State receive SERC 
programming 
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Georgia 

State institutions involved in planning — SEA, Georgia 
Public Telecommunications ComL^jssion, colleges and 
universities. 

Current Slate/local efforts: 

• The Georgia Public Telecommunications Commis- 
sion in cooperation with SEA, operates an educa- 
tional television network that supplies instructional 
video materials to IC-12 and higher edu<.ation. The 
commission may extend the reach of programming 
via microwave. 

• The Slate is a member of the SERC Star Schools 
project. 

Hawaii 

State planning — ^"The Distance Leaming-lbchnology 
Plan** was prepared in August 1988 by SEA, the 
Department of Labor and Industrial Relations, and the 
University of Hawaii. It details a framework for using 
all types of telecommunications for education. The plan 
also established an Educational Technology branch 
within SEA. The Superintendent's Office is working to 
obtain a cable access channel dedicated to education. 

Other institutions evolved in planning — Universities 
and community colleges. 

Legislation — Preparation of a plan for distance learning 
was authorized by the legislature in 1987; subsequent 
legislatures have authorized $590,000 through 1989 for 
implementation. 

Current State/local efforts: 

• TELEclass Project links students in Hawaii and 
those in Japan and Australia with voice and video 
**xchanges. 

Future/planned activities: 

• Interactive statewide networks will use a com- 
bination of ITFS, cable television access, fiber 
optics, and microwave for video distribution and 
voice/computer links for audio and computer confer- 
encing. 

Idaho 

State planning — SEA; the Telecommunications Coun- 
cil, comprised of SEA, the Board of Regents, and the 
Idaho Educational Public Broadcasting System 
(lEPBS), coordinates telecommunications 'elivery of 
education services. 

Other institutions involved in planning — Board of 
Higher Education. 

Current State/local efforts; 

• The Idaho Rural Fducation Deliver^' System, oper- 
ated by SEA in cooperation with Boise State 
University's Simplot/Micron Center, Boise School 
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District, and lEPBS, involves five rural high schools 
and consists of live video broadcast by lEPBS with 
two-way audio interaction. 

• Both Bo;:,c State and the College of Southern Idaho 
oper^:^ ITFS :>ystems. 

Illinois 

State planning — The Governor's Task Force; the "Stra- 
tegic Communications Network Plan" outlines options 
for a statewide telecommunication system to serve 
State agencies; some capacity allocated to higher 
education. 

Other institutions involved in planning — Northern 
Illinois Learning Resources Cooperative, universities 
and colleges, implementation task forces for State plan. 

Current State/local efforts: 

• K-12 electronic network links SEA with 18 regional 
education centers. 

• The Nortli Central Regional Educational Laboratory 
produces staff development telecourses distributed 
via satellite by PBS. 

• Several institutions of higher education, including 
Triton College and Waubonsee Community College, 
have ITFS systems. Waubonsee also operates an 
interactive microwave system that links the commu- 
nity college to a downtown college and four local 
high schools. 

• SEA is a partner in the Tl-IN Star Schools project. 
Western Illinois University provides mathematics 
and science programming for Tl-IN, and 52 schools 
in the State have received equipment and courses 
under the TI-IN Star Schools project. 

• Some schools in the State also receive programmhg 
from Oklahoma State University's ASTS. 

Future/planned activities: 

• The Strategic Communications Network Plan calls 
for a fiber optic backbone system to carry voice, data, 
and eventually video traffic for various applications 
including distance learning. 

• Illinois Central College is planning a system that 
would link the college to eight local hi|;h school 
districts. 

• The Chicago School District has joined with ine 
Dallas, New York City, Philadelphia, and San 
Francisco school districts to develop a satellite 
network for linking urban schools. 

Indiana 

State planning — Indiana Higher Education Telecommu- 
nications Services (IHETS), Intellenet is a statewide 
fiber optic/microwave network that provides telecom- 
munications services to State agencies as well as 
education. 

Other institutions involved in planning — State agen- 
cies (Intellenet), SEA. 
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Legblatloii— IHETS created in l%7. 
Current Stale/local efTorts: 

• IHETS statewide fiber optic backbone (leased from 
Intellenet) delivers three channels of one-way video, 
two-way audio interactive university courses to both 
secondary and postsecondary stude'^^5 in 14 sites 
served directly by fiber. Tweiiiy-five local ITFS 
systems (four channels) extend t.he pi'ogramming on 
the fiber system to over 200 additional sites. 

• Some schools in the State receive programming from 
Oklahoma Slate University's ASTS. 

Future/planned activities 

• IHETS is considc ng expanding K-12 pro- 
gramming. 

Iowa 

State planning — Iowa Public Television; the Narrowcast 
Ad/iso:>' Committee acts as a s^^atewide educational 
telecommunications coordinating body with represen- 
tation from Iowa community colleges, SEA, and the 
Board of Regents. 

Other institutions involved in planning — Department 
of Economic Development, legislature, h gher educa- 
tion. 

Ugislation — Legislation in 1986 au'*^orized develop- 
ment of a statewide educational telecommunications 
plan that was completed in 1987. The legislature voted 
$50 million to fund the plan. 

Current State/local efforts: 

• The Fiber Optic Communication Instruction System 
is an interactive television network connecting fi.e 
local high schools to a magnei school campus in Des 
Moines. 

• The Kirkwood Community College Telecommuni- 
cations System uses a combinmon of satellite. ITFS, 
microwave, and cable to serve 14 high schools in 7 
districts. 

• Iowa is a member of SERC. but did not participate 
in the Star Schools grant awarded to SERC. 

Future/planned activities: 

• The State is planning to build a statewide telecom- 
munications network to serve all levels of education 
The system will use a combination of fiber optics, 
microwave, and ITFS to deliver educational pro- 
gramming and voice, data, and video services. 

Kansas 

State institutions Involved in planning — Board of 
Regents, Division of Information Systems, colleges 
and universities. 

Current State/local efforts: 

• University of Kansas and Kansas State University 
produce programming for the Midlands Consortium 
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Star Schools Project, and several > 'es in the Slate 
will receive programming. 

• Some schools in the State also leceive programming 
from OklaJioma Slate University's ASTS. 

Kentucky 

State planning— Kentucky Educational Television 
(KET). 

Other institutions involved in planning— SEA. Council 
on Higher Education. 

Legislation— In 1987, the Kentucky General Assembly 
voted $11.4 million to construct the Star Channels 
system. A proposal has been written to create the 
Kentucky Educational Networking System to link all 
school districts, schools, and SEA tor administrative 
and instructional support purposes. 

Current State/local efforts: 

• The KET Star Channels system, a statewide educa- 
tional satellite network is being constructed, and will 
include a ce"»tral transm:t»"ie site .serving downlinks 
at each of ^.e Slate's 1.300 elementary and secon- 
dary schools. The system will carry iive interactive 
(audio and dala^ student courses, enrichment, and 
staff development programming. 

• Tl^e Tennessee Vklley Authority supp^ns a distance 
learning project that connects three 'ocal districts in 
Hickman and Fu'ton counnes with fiber. Paducah 
Community College and Murray Slate University 
-ve linked by nucrowave. and are trying to link to 
lyjcal districts. 

• Kentucky is a member and a course producer in the 
SERC Star Schools project. Twenty-four schoois 
across the Slate receive SERC programming. 

Louisiana 

State planning — Office of Telecommunications Man- 
agement. 

Other InstHutions involved in planning — Louisiana 
Edwcaiional Television Authority. Louisiana Slate 
Unversity. 

Current State/local efforts: 

• ''he Louisiana Educational Satellite Network 
(LESN) broadcasts interacuvt video programming 
to 16 pilot sites in the Slate. LESN operates out of 
Southern University, Shreveport. and offers inany 
programs in collaboraoon wtth the National Aero- 
nautics and Space Administraaon Regional Teacher 
Resource Center 

• Two paroch- ' schools. Breaux Bridge and St 
Martinville, ix.c connected to a local public .school 
via fiber optics, allowing the oarochial school 
students access to the public schoors Integrated 
Leaning System. 

• Louisiana is a member of SERC and a Star Schools 
participan?. 
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Maine 

The Statt plannln^^— The University of Maine at Au- 
gusta pijparcd Jic Plan for a Community College of 
Maine/Telecommunications System* and cooi-dinates 
operation of the system. 

Other institutions involved In planning — University of 
Maine Systeir, SEA, Maine Public Broadcasting Net- 
work. Maine Technical College System. 

Legislation — ^Thi^ legislature appropnated $2.2 million 
for the Community College of Maine/Telecommu- 
nications System. 

Current State/local efforts: 

• The Community College of Maine/ Telecommunica- 
tions System uses a combination of fiber optics. 
ITFS, and satellite to deliver courses and program- 
ming. The seven campuses of the University of 
Maine System are connected by fiber optics. whMe 
the Technical Colleges, the Maine Maritime Ac 1- 
emy, and 12 off-carrpus university centers receive 
programing via ITFS. Eventually, these sites will 
be connected to tt. fiber optic backbone. Twenty 
high schools also receive programming via ITFS, 
and ever.niplly all high schools will be connected 
when the system is completed in 1993. 

• Some schools in the Su te also receive programming 
from Oklahoma Stale University's ASTS. 

Future/planned activities: 

• Universities in Maine, New Hampshire, and Ver- 
mont are woricing niui New England Telephone to 
create a Northern Tier Network that would use fiber 
optics and satellite capabilities to allow the States to 
share programming 

Maryland 

State planning — SEA/Division of Instructional Technol- 
ogy has a '^Strategic Plan for Educational Technology** 
that includes goals for distance education. A 2-year 
** Action Plan'* guides the design and development of 
interactive television networks around the State; SEA 
is developing a new 3-year strategic plan that will 
extend present planning. 

Other institutions Involved In planning— Maryland 
Public Television. 

Current State/local efforts: 

• In addition to the State plan, some counties and 
districts have begun their own system^. 

— Anne Arundel County links 12 high schools using 
local cable television facilities The fully interac- 
tive system allows iwo-wuy audio and video 
communication. 

— The Prince George's County Interactive Television 
Network uses interactive cable television facilities 
to connect six high schools, a community college, 



and the district's media center. The two-way 
system delivers instruct'on during school hours, 
after school, and on the v eekends. 

— Carroll, Washington, ant Montgomery Counties 
use cable systems to connect some of their high 
schools for course sharing. 

— Baltimore County has linked two schools with 
cable and plans to connect four more in 1990. 

• SEA offers K-12 instructional television and staff 
development programming over public television, 
and Maryland Public Television in conjunction with 
the College of the Air offers college-level courses. 

• The University of Maryland offers advanced gradu- 
ate courses (leading to a Master's I>egrce) and some 
undergraduate courses to business and industry over 
its ITFS system. The University also produces 
satellite-delivered courses for the National Techno- 
logical University. 

Futi ire/planned activities: 

• Z^^ plans to create and ultimately connect local 
two-way interacnve television networks. School 
clusters will ? o be able to receive satellite program- 
ming. 

• Seventeen community and junior colleges are plan- 
ning a compressed video network that will allow 
them to share courses and coordinate administrative 
activities. 

• The Maryland Higher Education Commission has 
proposed a satellite system that would deliver 
programming tw higher education institutions all 
over the State. 

Massachusetts 
StaiL*i planning — Massachusetts Corporation for Educa- 
tional Telecommunications (MCET). 

Other institutions involved in planning — SEA, col- 
leges and universines. 

Legislation — MCET was formed by legislation in 1982. 

Current State/local efforts: 

• The Cambndge Te'jteaching Group uses audio- 
graphics to deliver courses to local high schools. The 
project was funded by Ai.nenberg/Corporation for 
Public Broadcasting, AT&T, and MCET. 

• Kids Interactive Telecommunications Project by 
Satellite is a ^-^lellite-based syste n operated by the 
University of Lowell, which allows two-way video 
and computer conferencing between three schools in 
the State and a school in Wes;; Germany. The 
University also serves as the coordinator of a 
network that uses interactive cable felevision and 
microwave to link eight local districts. 

• South Berkshire Educational Collaborative uses a 
two-way interactive cable television system to link 
four schools. 
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• TFRC a federally funded Star Schools project, is 
b. $d in Cambridge, and many schools in ihe State 
participate in the TERC project. The Boston Mu- 
seum of Science and Tufts University are 2 of 
TERC*s 10 teacher training centers. 

Michigan 

State planning — Department of Education, Govemor*s 
Tfelecommunication Task Force. The State Board of 
Education prepared an "Inventory of Instructional 
Tfelccommunications Systems in Michigan'' in March 
1989. 

Other institutions involved in planning — Michigan 
Community College Association, ^blic Service Com- 
mission. 

Current State/local efTorts: 

• ^;ichigan Statewide Telecommunications Access to 
Resocrccs (M*STAR) provides instructional televi- 
sion pwgramming to all K-12 schools, intermediate 
school district^, and regional educational media 
centers. 

• The Merit Cc puter Network links Michigan's 
universities in a statewide network. The University 
of Michigan manages the system. 

• Providing Academics Cost Effectively (PACE) is an 
interactive television project linking 4 intermediate 
school districts, 39 local districts, 2 community 
colleges, and 1 university. The system uses a 
combination of cable television and microwave 
facilities to provide courses to participating schools. 

• Many projects use cable television and microwave 
facilities to deliver interactive television courses to 
local districts: 

— Dearborn Public Schov/is Cable Utilization Project 
links six schools; 

- in the Oakland Intermediate School District Tele- 
communications Project, 75 schools use the system 
to transmit data, and plans call for a 14-channel 
audio, video, and data system linking 28 districts; 

— ei.eht high schools a/e linked to Kirtland Commu- 
r'ly College; 

— u.e Saginaw County Interactive Television for 
Schools system links 13 school districts with 2 
institutions of higher education; 

— the Shores Interactive Video Project links three 
high schools and the local public library; 

— two high schools are connected in the Walled Lake 
Schools Telecommunications System; and 

— the Two-way Interactive Delivery System for 
Schools uses two-way cable, microv ave, and fiber 
opucs to link 12 school districts and the local 
comn.unity college. Plans call for linking addi- 
tional schools and Michigan State University. 

• The Archdiocese of Detroit operates a four-channel 
ITFS network reaching over 300 Catholic parishes. 




The system also connects with local cable companies 
to provide instructional programming to K-'2 stu- 
dents in southeastern Michigan. 

• Eight Detroit high schools use ITFS for local 
programming and to bring in M*STAR pro- 
gramming. 

• The University of Michigan is 1 of TERC*s Star 
Schools partners and serves as 1 of the 10 regional 
teacher training centers. 

-» Detroit is one of the four associate members of 
SERC. 

Future/planned activities: 

• Tne Michigan Community College Telecommunica- 
tions Network, under construction, will place satel- 
lite dishes at each of the Sta:c*s 29 community 
colleges, allowing the colleges to deliver interactive 
educauonal services to students, local businesses, 
and community groups. 

• The Upper Peninsula-Wide Telecommunications 
Network will use microwave to reach 33 schools a;id 
4 postsecondary institutions in the remote upper 
peninsula of the State 

• The Michigan Information Technology Network is a 
satellite delivery system being developed to provide 
advanced engineering courses to business and indus- 
try in the State, The system will involve four 
universities, all community colleges, and local 
businesses. 

Minnesota 

State planning— State Planning Agency, State Telecom- 
munications Access and Routing System (STARS) 
Advisory Council, SEA, Department of Administration 
Information Policy Office. 

Other institutions involved in planning — Minnesota 
State University System, State Board of Vocational and 
Techn^ral Education, Minnesota Coordinating Board 
for Higher Education. 

Legislation— In January 1988, a Task Force on Instruc- 
tioiial Technology was created to study instructional 
uses of telecommunications. The Task Force*s "Report 
to the Minnesota Legislature** (December 1988), in- 
cluded recommendations for funding educational tele- 
communications systems. The legislature has author- 
ized STARS, r statewide telecommunications system. 
The State Senate has placed a moratonum unul 1 990 on 
spending for new higher education distance learning 
projects in the State. 

Current State/local efforts: One third o*^ the State *s 
school districts h«jve s\.me form of interrctive disu^nce 
learning capabilities. Some of these inciude: 

— the Des Moines Rivtr Tele-Media project linkin;^ 
12 school districts with fiber optics; 

— the East Central Mirnesota Educational Cable 
Cooperative (ECMECC) using two-way cable tele- 
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vision and microwave to link seven districts; 

— five local school districts, Mankato State Uni- 
versity and Ibchnical Institute, South Central 
Education Service Center, Region 5 Computer 
Service Unit, and Re onal Interlibrary Exchange 
are linked in the Knowledge Interactive Distribu- 
tion System (KIDS). KIDS uses microwave, com- 
puters, teleconferencing, and ITFS to bring courses 
to the schools; 

— the Mid-State Educational Telecommunications 
Cooperative links seven districts in a fully interac- 
tive fiber optic system; 

— the Minnesota Valley Tele-Network uses mi- 
crowave and local public television stations to link 
nine districts; 

— the Northwestern Minnesota Fiber Optics Project 
links the University of Minnesota at Crookston, 
two technical institutes, and nine local school 
systems: 

— eight districts in the Sherburne- Wright Educational 
Ibchnology Cooperaave are linked via cable and 
microwave. The cooperative also uses satellite- 
delivered material and is a member of Classroom 
Earth, a national educationa* satellite users 
organization; 

— in the Sibley County Cooperative Interactive 
Iblevision project, four districts are connected by 
two- way cable, computers, and facsimile; 

— 10 school districts in the Southwest Minnesota 
Teleconmunications jjroject are linked by mi- 
crowave; and 

— the Wasioja Education Technology Cooperative 
uses fiber optics to link five schools, their central 
district offices, and between the central offices. 

• Schools in the State participate in TERC an i some 
schools receive programming from TI-IN; ar.d 

• Minnesota Educational Computing Consortium is 1 
of 10 TERC Star Schools teacher training centers. 

Future/planned aclivUies: 

• STaHS is a statewide broadband information net- 
work that will serve primarily higher edu:anon and 
business. K-12 schools will gain access through 
local higher education institutions. 

Mississippi 

State planning — The Central Data Processing Authority 
coordinates all telecommunications resources in the 
State, and is planning a statewide telecommunications 
network to serve government agencies, especially 
education. SEA is doing educational planning. 

Other institutions involved in planning — Mississippi 
Authority for Educational Television. 

Current State/local efforts: 

• The Mississippi Authority for Educational Televi- 
sion operates a statewide network that delivers 



instructional video materials. 

• Some schools in the State receive programming from 
Oklahoma State University's ASTS. 

• As a member of the SERC Star Schools project, 1 1 
schools have downlinks and receive programming. 

• The University of Mississippi is a member of the 
Midlands Consortium. Sixty-five schools will re- 
ceive satellite down .inks from Midlands. 

• Mississippi State University at Starksville produced 
inservice training programs in mathematics and 
science for the TI-IN Star Schools Network. Thirty- 
one schools have received downlinks from TI-IN. 

Future/planned activities: 

• Fifty-six school districts, SF.\, and Arple Computer 
are cooperating in a pilot project using electronic 
mail. 

Missouri 

State planning — ^Missouri Fxlucation Satellite Network 
(MESN), an organization of the Missouri School 
Boards Association (MSBA), coordinates educational 
telecommunications in the State. 

Other institutions involved in planning — SEA, Coordi- 
nating Board for Higher Education, Chamber of 
Commerce, State agencies. 

Legislation — A tax on videotape rentals for 5 years. 
Revenue A^ill tund distance learning projects in the 
State. 

Current State/local efforts: 

• MESN is a satellite delivery r:etwork- /O sites now 
participate. MESN produces staff development pro- 
gramming for the Midlands Consortium Star 
Schools Project, and also brokers K-12 courses and 
staff development programming from Oklalioma 
State University, Kansas State University, and STEP 
(:ee Washington). 

• Kansas City is one of the four associate members of 
SERC. 

• MSBA is a member of the Midlands Consortium Star 
Schools project. 

Montana 

State planning — Montana Telecommunications Cooper- 
ative. 

Other institutions involved in planning — SEA, Com- 
missioner of Higher Education; Department of Admin- 
istration; State Board of Education. 

Legislation — In 1987, a Task Force, comprised of K-12, 
higher education, and business represe-itives, was 
created to consider development of a statewide tele- 
communications network. After an assessment of 
educational needs and available resources, the legisla- 
ture appropriated $200,000 in 1 9^9 for a technical plan. 



ERLC 



164 • Linking for Learning: A New Course for Education 



An additional $300,000 was appropriated for expan- 
sion c .xisting educational telecommunications facili- 
ties. 

Current State/local efTorts: 

• The Big Sky Telegraph network serves 114 schools 
in Montana with a computer network providing both 
K-12 courses and teacher training. The West Educa- 
tional Support Tfeam (National Diffusion Network 
State facilitators) uses Big Sky to link education 
leaders in the 15 Western States (and soon the Trust 
Territories of the Pacific). The group has received a 
grant to add 5 rural districts in each of the 15 States 
to the network. 

• Edunet is a private nonprofit compan y that produces 
courses and provides computer networking services 
such as electronic mail to schools in Montana, Idaho, 
Oregon, and Wyoming. 

• Some 75 school districts, 2 community colleges, a 
tnhal school, Montana State University, the Univer- 
sity of MonUina, and Western Montana University 
use satclhte dishes to receive programming from 
around the country. 

• Approximately 300 sites receive computer-based 
instructional materials through Big Sky, Edunet, and 
Goliath, the State network for science and mathrtiat- 
ics teachers. 

• The Intermountain Community Learning and In- 
structional Services project, operating out of Utah 
State University, uses audiographics to deliver 
instruction to high 'school smdents an J teachers in 
four schools in each of Montana, Wyoming, Utah, 
and Colorado. 

• Some schools in the State receive programming from 
TI-IN. 

Future/planned activities: 

• A satellite uplink is Deing built at tne University cf 
Montana at Missoula for distribution of high school 
courses and industry training. 

Nebraska 

State planning — ^Nebraska Educational Telecommuni- 
cations Commission 

Other institutions invc /ed in planning — University of 
Nebraska, SEA, Governor's Office. 

L gislation— Legislation authorized funds for the Ne- 
braska Educational Telecommunications Commission 
and development of a statewide telecommunications 
network. 

Current ^t?te/local efforts: 

• Nebriska is a mcrriher of the SERC Star Schools 
project, and Nebraska bduC?tional Television pro- 
duces programming for SERC. 

O 
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• The University of Nebraska has an ITFS system, 
which that will be expanded to include secondary 
and postsecondaiy courses. 

Ne\^ada 

State planning — Office for Telecommunications. 

Other institutions involved in planning — University of 
Nevada, SEA. 

Current State/local efforts: 

• Some schools in the State receive programming from 
TI-IN. 

New Hampshire 
State planning--No formal statewide planning. 
Other institutions involved in planning — University 
System of New Hanipshire. 

Current State/lccal efforts: 

• Keene Junior High School Project uses microwave to 
link with five local high schools and a vocatiora] 
center. 

• Manchester School District Instructional Television 
Network links three schools with fiber optics, 
allowing ihc schools to share two-way interactive 
video/audit » courses. 

Future/plannef i activities: 

» Univer>ities in New Hampshire, Maine, and Ver- 
mont, are working with New England Telephone to 
create a Northern Tier Network that would use fiber 
optics and satellite capabilities to allow the States to 
share programming. 

New Jersey 

State planning— The Office of Telecommunications and 
Informaiiop Systems (OTIS) coordmates statewide 
telecommunications resources. SEA's "Educational 
Technology in New Jersey. A Plan for Action" (May 
1986) does not specifically address distance leannng, 
but guides educational technology applicanons. 

Other institutions involved in planning — SEA, Depart- 
ment of Higher Education, State agencies, Office of 
Management and Budget. 

Current State/local efforts: 

• The Educational Technology Network is a computer 
network erving more than 350 districts in the State. 
It IS used for administrative and some instructional 
purposes. 

• The Millford and North Vklley school distncts are 
operating a pilot project that link^ the two dismcts 
via cable television 

• Si Peters College provides staff development pro- 
gramming to 10 school districts via sateUite. 

• The Union Township distnct has a downhnk and an 
ITFS system to doliver teacher triiining produced by 
the New Jersey institute of lechnology and to offer 



Appendix A — Distance Education Ac tixin > Across the Nation: A Stotp-hy-State Profile • 165 



educational programming such as the Discovery 
Channel to an estimated 1 5 districts in the New York 
City metropolitan area. 

• The State is a member of SERC and a participant in 
the Star Schools project. In the Stale, 25 districts 
receive SERC programming, and the State plans to 
install 15 to 20 additional downlinks by 1990. 

• Some schools in fhe State also receive programming 
from Oklahoma Stale University's ASTS. 

Future/planned activities: 

• Bergen County is planning a county- wide fiber opnc 
system that will connect 46 high schools and 2 
community colleges. Sij^teen schools are expected tc 
be connected by September 1990, with the remain- 
ing schools conne 'ed within 5 years. Teacher 
inservice programming, adult education, and college 
courses will eventually be offered over the system 

New Mexico 

State planning — In 1986, the Instructional Television 
(ITV) Group, consisting of representatives from educa- 
tion, business, and the military, began a needs assess- 
ment for instructional television throughout the State. 
The group's report, **An Instructioi al Television Net- 
work for New Mexico,'' released m November 1988, 
outlines plans for a statewide ITV network. 

Other institution^ involved in planning — SEA, Higher 
Education Commission, University of New Mexico, 
universities and colleges, US West. 

Legislation — Legislation in 1987 requested the ITV 
Group to conduct an assessment of educational tele- 
communications needs and produce a plan for instruc- 
tional television. Subsequent legislation that created 
the State's ITV network also authorized and appropn- 
ated $100,000 in annual funding for K-12 distance 
education to be distributed through SEA. 

Current State/local efforts: 

• A statewide data communications netwoik connects 
15 school districts and several institutions of higfi^'r 
education. The system y»'U eventually serve all 
public education institutions in the State. 

• A fiber optic network co meets the Los Alamos 
National Laboratory, the State Capitol Building, the 
University of New Mexico, Sandra National Labora- 
tory, the New Mexico Institute cf Mining and 
Technolofe). and New Mexico Sia:^ University ai 
Las Cnjces for voice, data, and video transfer. 
College courses are being shared; K-12 courses will 
begin in January 1990. 

• The State's three public television stations maintain 
a microwave network. 

• Three of the University of New Mexico's campuses 
havelTFS systems. Eastern New Mexico Ur versity, 
for example, has an 8-channel system tha? i used to 
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broadcast 50 to 60 college credit courses per year. 
The university also does K-12 programming reach- 
ing 35 school districts. 

• Schools in the State receive programming from 
Ti-IN. 

Future/planned activities: 

• A statewide instructional television (one-way video, 
two-way audio) network is being constructed to 
serve business and education. The network will 
incorporate the fiber optic network linking the State 
universines, **ie Capitol, and the two national 
laboratories, and will reach at least 40 sites when it 
IS completed in 1991. The system is expected to 
cover 85 percent of the State. 

• Luna Vocational Technical Institute will offer 
courses to five local school districts via ITFS 
beginning in January 1990. 

New York 

State planning — In 1988, SEA completed a "Profile of 
Operating Distance Learning Projects in New York 
State.'* The New York State Legislative Commission 
on Science and Technology completed a report, "Dis- 
tance Learning: The Sky's the Limit,'' in September 
1988. A Board of Regents Task Force is studying 
educational technology applications including distance 
learning. The Governor's Task Force on Telecommuni- 
cations is considering a statewide data network that 
could be used by education. 

Other instituticRS involved in planning — State Univer- 
sity System, Bureau of Cooperative Educational Sei^^- 
ices (BOCES). 

Current State/local efTorts: 

• The State University of New York (SUNY) Satellite 
System (SUNYSAT) is piloting adult and continu- 
ing education programming to the 64 SUNY cam- 
puses. The system also serves as the hub for public 
television delivery of instructional programming. 

• Technology Network Ties is a statewide K-12 
computing network that connects local districts, 
regional computing centers, libranes, and SEA. The 
network serves administrators, but also has elec- 
tronic m'^il and some instructional applications. 

• There are more than 100 loci*I distance learning 
projects operating in New York, primarily in K-12 
and rural settings. Some projects include* 

— Delaware-Chenango BOCES uses audiographics to 
link 10 schools; 

— Ene 1 BOCES operates an audiographics system 
that links six distncts, Houghton College, and the 
Cattaraugus-Allegany BOCES, 

— in trie School/College Key Program, Rochester 
Institute of Technology, the Livingston-Steuben- 
Wyoming BOCES, and three distncts are linked via 
audiographics; 
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— the Interactive Iblevision Cable Project uses two- 
way cable to link eight schools in two districts in 
Pleasantville; 

— the Islip Union Free School District 2 Computer 
Conferencing project links students from the dis- 
trict through a host computer operated by New 
York Institute of Technology; 

— the Rensselacr-Columbia-Greene BOCES uses mi- 
crowave and computer conferencing to link five 
districts and two community colleges with vo ce 
and computer conferencing for foreign language 
instruction. Private industry is also involved; 

— the St Lawrence-Lewis B(X!ES Interactive Tele- 
communications Network links 19 schools ir 3 
districts via ITFS and microwave; 

— the Steuben-Allegany BOCES Long Distance 
Teaching project links nine school districts v ith 
ITFS and computers for course sharing. UHF radio 
connects schools to a central teaching studio; 

— Teaching Via Television links Brocton Certral 
High School via cable to SUNY-Fredonia for live 
interactive audioA^ideo high school courses; 

— Community School District #24 in Queens uses 
audiographics to teach homebound students; 

— five districts and the Rensselaer-Columbia-Greene 
BOCES are linked by microwave and comput(!rs in 
the Telecommunications Network for Instructional 
Programs and Administrative Data Processin:g; 

— the Video Interactive Teaching and Leaminf; pro- 
ject connects six school districts and Fulton 
Montgomery Community College. The ore-way 
video, two-way audio cable/microwave system is 
used to bring K-6 health education to thi local 
districts; and 

— four schools on Long Island are connected oy fiber 
optics, allowing them to share interactive audio/ 
video classes and data communication. Plans in- 
clude adding seven new sites. 

• Some schoo.s in the State receive programming from 
Oklahoma State University's ASTS. 

• City College of New York is lof the 10 7'ERC Star 
Schools teacher training centers. 

• New York City is ar, associate member cf SERC. 

• Some schools receive programming from TI-IN. 

Future/planned activities: 

• New York City Public Schools have jomed with the 
Dallas, Philadelphia, San Francisco, and Chicago 
school districts to develop a satellite network for 
linking urban schools. 

North Carolina 
state planning — SEA. 

Legislation — The Agency for Public Telecommunica- 
tions was created to serve the video and distance 
learning needs of State agencies. 
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current State/local efforts: 

• The Distance Learning by Satellite system delivers 
instruction and inservice training to 146 sites in each 
of the State's 100 counties. 

• In the Downeast Instructional Telecommunications 
Network, East Carolina University uses audiograph- 
ics to teach students in six rural schools. 

• All 58 of the State's community colleges are Imked 
in a microwave network. 

• Five of the State's 16 public universities provide 
courses over a microwave network. Some institu- 
tions, including the North Carolina Microelectronics 
CentT and North Carolina State University, operate 
ITFS systems. 

• The State is a member of the TI-IN and SERC Siar 
Schools projects. The State produces programming 
for 1I-IN, and most of the 146 receive sites in the 
SUie receive TI-IN programming. 

Futur;^Vplanned activities: 

• SEA is implementing a statewide electronic network 
that eventually will link all the State's schools. 

North Dakota 

State planning — An Educational Telecommunications 
Council (ETC), including representatives from higher 
education, K-12, public television, and business, has 
been established to coordinate broadcast, voice, and 
data services. 

Other institutions involved in planning — Prairie Public 
Television, SEA, Higher Education Telecommunica- 
tions Advisory Committee, Board of Higher Education. 

Legislation— tisf Wished the Educational Telecommuni- 
cations Council. 

Current State/local efforts: 

• As part of a U.S. Department of Agriculture grant to 
provide niral health courses to remote hospitals and 
university campuses, a pilot project has been initi- 
ated that connects the University of North Dakota 
(UND), North Dakota State University (NDSU), 
Jamestown State Hospital, and the Carrington Exten- 
sion R**search Center of NDSU via fiber optics. 

• The communities of Hazen, Beulah, Stanton, and 
Center are linked via fiber optics. Eventually, the 
schools would like to bring in inservice and staff 
development courses over a proposed State back- 
bone network. 

• The Decisions About Technology system uses audi- 
ographics to link seven districts. Courses originating 
in Bismarck go to the six rural districts. 

• The Red River Valley Telecommunications Consor- 
tium consists of 10 school districts and Mayville 
State University. Sites receive satellite programming 
from national instructional providers such as Okla- 
homa State University's ASTS. 
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• The Riverdale school district is connected by audi- 
ographics to Mansfield University in PennsyWania. 

• North Dakota is a member of SERC Star Schools 
project. 

• Some schools in the State receive programming from 
TI-IN. 

Future/planned activities: 

• ETC, the Higher Education Telecommunications 
Advisory Committee, and the panicipants in the 
UND pilot project have begun planning a statewide 
telecommunications Hckbone. The f^oal is to con- 
nect 10 sites (mostly higher education institutions) 
by 1990. Eventually all higher education institutions 
i\nd local districts will be connected. 

• The Souris River Project will link schools in Sawyer, 
Velva, Karlsrueh, and Towner with fiber optics. 

Ohio 

State planning — SEA. A Task Force on the Classroom 
of the Future has established an Educational Technol- 
ogy Advisory Commission to study delivery systems 
for educational telecommunications. 

Other institutions involved in planning — Ohio Educa- 
tional Broadcasting Network; Board of Regents. 

Current State/local efTorts: 

• The Ohio Education Computer Network is being 
implemented to link K-12 school districts for 
administrative purposes. 

• The State is a member of SERC. 

• Some schools m the State also receive programming 
from Oklahoma State University*s ASTS. 

Oklahoma 

State planning — ^The State Regents for Higher Education 
completed a "Report on Development of an Educa- 
tional Telecommunications Network,** which recom- 
mended expanding existing higher education telecom- 
munications facilities. 

Other institutions involved in planning — SEA, Okla- 
homa State University (OSU). 

Current State/local efforts: 

• Oklahoma State University*s ASTS delivers high 
school and staff development courses to 250 schools 
in 20 States. At least 200 Oklahoma schools receive 
these interactive courses. OSU is also the home of 
the Midlands Consortium Star School <^ Project, and 
the Oklahoma SEA serves on the Midlands Board of 
Directors. 

• The Panhandle Shar-Ed Video Network is a digital 
fiber optic system, built in cooperation with the local 
telephone co operative, that links four schools. 

• The Rege* .s Network delivers programming 
^roughout the State via microwave and cable. 
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Oregon 

State planning — A statewide telecommunications net- 
work was outlined in "Oregon Ed-Net: A Report on the 
Feasibility of a Statewide Telecommunications Net- 
work** (July 1988). The Ed-Net Planning Committee 
represer*^ K-12, community colleges and higher edu- 
cation, various State agencies, public television, and 
the private sector. The State Board of Education sets 
State policy for distance education. 

Other institutions involved in planning — SEA, K-12 
Educational Technology Advisory Committee, univer- 
sities, Oregon Public Broadcasting, libraries, the legis- 
lature, the uovemor*s Office. 

Legislation — ^The Ed-Net Planning Committee was cre- 
ated in 1987; in 1988, the legislature approved $8 
million to begin Ed-Net. 

Current State/local efforts: 

• The Northwest Regional Education Laboratory is 1 
of 10 teacher training centers for the TrRC Star 
Schools project. 

• Portland Community College and Chemekita Cjm- 
munity College operate ITFS systems. 

• Some schools in the State receive programming from 
TI-IN. 

Future/planned activities: 

• Ed-Net is a statewtle telecommunications network 
(emphasis on satelli e delive:y) under development 
for all sectors of education as well as business and 
industry. State agencies, and community organiza- 
tions. 

Pennsylvania 

State planning — SEA, Pennsylvania Public Television 
Network. 

Other institutions involved in planning — Pennsylvania 
State University (PSU). 

Current State/local efforts: 

• The Pennsylvania Teleteaching Network, operated 
by Mansiield University, is an audiograph ics net- 
work that links 48 sites m Pennsylvania, Utah, South 
Dakota, North Dakota, and Mexico. 

• Penn-Lmk is a statewide K-12 computer network 
offering data exchange, bulletin board services, and 
electronic mail. 

• PSU and Mind Extension University are cooperating 
to offer professional development programming to 
educators via cable television PSU al.so uses public 
television, cable television, microwave, and satel- 
lites to deliver programming statewide. 

• The Philadelphia School District is wiring 16 
schools for complete cable television access 

• Some schools in the State receive programming from 
Oklahoma State University*s ASTS. 

■* 
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• The State is a member of SERC. 
Fature/planned activities: 

• The Philadelphia School District has joined with 
Dallas, San Francisco, Chicago, and New York City 
school districts to develop a satellite network for 
linking urban schools. 

Rhode Island 

State planning — None at the K- 12 level. 

Other institutions involved in planning — Office of 
Higher Education, public television, SEA. 

South Carolina 
State planning — South Carolina EducationJ Television 
(SCETV) coordirates educational telecommunications 
for *he Department of Education. 

Other institutions involved in planning— SEA, Univer- 
sity of South Carolina, State agencies. 
Current State/local efforts: 

• SCETV uses broadcast television and an extensive 
ITFS network to transmit programming (primanly 
instructional television series and staff development) 
to public schools. SCETV also conducts teleconfer- 
encing via satellite and microw?\e with audio 
bridges. SCETV is a major proo^cer of program- 
ming for SERC. 

^ The eight campuses of the University of South 
Carolina and South Carolina State College collec- 
tively offer more than 90 college credit classes over 
broadcast television. 

• The SERC Star Schools project is based in South 
Carolina. This project delivers live interactive in- 
struction via satellite to stuo^/.ts and teachers in 19 
States and 4 associate cities. 

Future/planned activities: 

• University of South Carolina and Mind Extension 
University are planning a professional development 
program for lib«-ary media specialists. 

South Dakota 
State planning — ^The Interactive Telecommunications 
Committee was formed in January 1989 with represen- 
tatives from K- 12, higher education. State government, 
and US West. The committee completed a needs 
assessment for telecommunications and is preparing a 
feasibility study for the State. The Board of Directors 
for Educational Television, an agency of SEA and 
Depaitment of Cultural Affairs, is also involved in 
planning. 

Current State/local efforts: 

• The Tkchnology in Education project is a statewide 
telecommunications consortium of school adminis- 



trators exploring the uses of telecommunications for 
delivering foreign language and other instruction. 
Five sites are operating. 

• Several schools in the State have participated in the 
Pennsylvania Teleteaching Project, which connects 
schools viaaudiographics. 

' Some schools in the State receive TI-IN pro- 
gramming. 

Future/planned activities: 

• The Interactive Telecommunications Network being 
developed will provide compressed video, audio, 
and data services to K-12, higher educadon, and 
State govemment agencies. Eventually, services will 
be extended to business and industry. 

Tennessee 
State planning— SEA. 

Other institutions involved in planning — Board of 
Regents, Public Uulities Commission. 

Current State/local efforts: 

• Sixteen distncts in six northeastern counties have 
formed the Upper East Tennessee Educational Coop- 
erative The system will use microwave, cable 
television, and satellite to link schools and off- 
campus centers in the counties with East Tennessee 
State University. Future plans are to serve iocal 
business, the Department of Corrections, and the 
University's Medical School. Funds for the system 
have been provided by the State, the U.S. Depart- 
ment of Commerce Public Telecommunications 
Facilities Program, and the Tennessee Valley Au- 
thority 

• Some schools in the State receive programming from 
Oklahoma State University's ASTS 

Future/planned activities: 

• SEA IS planning a statewide needs assessment and 
inventory of educational telecommunications re- 
sources. 

• State funding will be used to install satellite receiv- 
ing equipment at 14 sites. These sites and others will 
receive programmmg from TMN. SEA plans to have 
a satellite dish in every school system to deliver 
courses and staff development. 

Texas 

State pianning<-SEA, State Board of Education, Coor- 
dinating Board for Higher Education. The 1988-2000 
Long'Range Planfof Technology, completed in 1988, 
includes a needs assessment and recommendations for 
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distance education.^ The Automated Information and 
Iblecommunications Council oversees the develop- 
ment and operaHon of the Slate's telecommunications 
facilities. 

Other institutions involved in planning— 'ulucation 
Service Centers (ESC), TI-IN, universities. 

Legislation — Required and funded the development of 
the 1988-2000 Long-Range Plan for Technology. The 
Public Education Technology Act of 1989 (proposed) 
requests $16.65 million to implement the plan. 

C'Trent State/local efforts: 

• The Inter Act Instructional Television Network, op- 
erated by the Region IV Education Service Center in 
Houston, uses ITFS/microwave and telephone to 
deliver courses and programming to students and 
teachers in 38 districts. 

• The South Oak Cliff Project uses audiographics to 
deliver courses to students in rhe Dallas Independent 
School District. 

• The Region 9 ESC in Wichita Falls uses prerecorded 
videotapes supplemented by audio exchange to 
deliver instruction. 

• The Dallas Independent School District (DISD) ts 
wiring all classrooms for cable television, computer, 
and phone access. 

• TI-IN, in collaboration with ESC Region 20 (San 
Antonio), provides live satellite-delivered courses to 
students and teachers at over 700 sites in 32 States. 
TI-IN also operates the TI-IN United Star Network, 
one of the four federally funded Star Schools 
projects, 

^ Texas is a member of SERC. 

• Some schools in the Slate receive programming from 
Oklahoma Slate Unversity's ASTS. 

Future/planned activities: 

• The Slate's plan for educational technology recom- 
mends increased funding for modems, computers, 
and connect time to put all districts on an electronic 
network. The plan also requests 200 new satellite 
downlinks and funding for educational program 
development 

• DISD h^s joined with the school districi^ in New 
York City, Chicago, Philadelphia, and San Francisco 
to develop a satellite network to serve urban schools. 

Utah 

State planning — SEA; the Utah Telecommunications 
Cooperative includes representatives rrom the major 
universities, SEA, the State Board of Regents, and 
several Slate agencies. The cooperative coordinates 
telecommunications planning for the Slate. Educa- 



tional programming delivered via telecommunications 
IS coordinated by the Slate Educational Telecommuni- 
cations Organizing Center (SETOC), 

Other institutions involved in planning — Utah Higher 
Education, Regional Educational Service Centers, 
Board of Regents, colleges and universities. 

Current State/local efforts: 

• EDNET, the State's microwave system, provides 
two-way audio/video instruction to high school and 
college students and teachers around the State. The 
system is also used for teleconferencing and data 
communication. 

• The Intermountain Community Learning and In- 
structional Services project, operating out of Utah 
Slate University, uses audiographics to deli' 3r 
instruction to high school students and teachers in 
four schools in each of Montana, Wyoming, Utah, 
and Colorado. 

• The Carbon County School District Distance Lciim- 
ing Project links one elementary school, one junior 
high school, two high schools, and the College of 
Eastern Utah in a fully interactive two-way cable/ 
microwave system with data transmission capabili- 
ties. 

• The Central Utah Educational Services project 
transmits an Advanced Placement (AP) English 
class from Richfield High School via microwave to 
KUED-TV, o'here it is broadcast live to five high 
schools 

• Davis County uses audiographics to deliver an AP 
physics Class to three high schools. 

• The Mansfield-Utah Tele-teaching Project links the 
Garfield Cuunty School Disttict with Mansfield 
University and the Southern Tioga School District in 
Pennsylvania via audiographics. 

• The Northeastern Utah Educational Service Tele- 
leaming Project connects five high schools and a 
vocational center with audiographics delivered via 
the State's microwave backbone (when possible) 
and the phone systeni. 

• In the San Juan School District Techno-teaching 
Project, four high schools servina Native American 
students are linked together by two-way microwave. 

• The Tele- teaching in the Great Bacin project links 
eight high schools m four districts using audiograph- 
ics. 

Vermont 

State planning — Govemor*s Educational Technology 
Committee, Vermont Technical College. 

Other institutions involved in planning— University o^ 
Vermont, SEA, New England Telephone. 



•in 1987, pnor to the completion of the long-range plan, ihe Tkxas Education Agency prepared a Guide to Distance to Distance Learning as an 
Alternative Procedure (Austm, TX. 1987) and a companion document, the Distance Learning Proposal (Ausim, TX 1987) 
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Current SUte/local efforts: 

• The Northeast Kingdom Rural Telecommunications 
Cooperative brings together eight elementary and 
three high schools with cooperation from the two 
local electric cooperatives. Live interactive audio/ 
video instruction can originate from any site and is 
transmitted via satellite to other schools. 

• Vermont Interactive Television is a joint venture 
involving Vermoi.t Technical College, the Vermont 
State Colleges, SEA, the North County Area Voca- 
tional Center, New England Telephone, and various 
State agencies. The system uses fiber optics to 
connect 6 sites around the State; 16 more sites are 
planned for next year. The syste^T^ offers interactive 
audio/video services to education and business. 

• Some schools in the State also receive programmmg 
from Oklahoma State University's ASTS. 

Future/planned activities: 

• Universities in Vermont, Maine, and New Hamp- 
shire are working with New England Telephone to 
create a Northern Tier Network that would use fiber 
optics and satellite capabilities to allow the States to 
share programming. 

Virginia 

State planning — The Division of Educational Technol- 
ogy in the Department of Information Teciinology 
coordinates all educational telecommunications. SEA 
is developing a 5-year plan for educational technology; 
a needs assessment is being cunducted. The Council of 
Higher Education's Task For'^e on Telecommunica- 
tions issued a "Report on Telecommunications" in 
September 1987. 

Other institutions involved in planning — Public televi- 
sion stations. Public Telecommunications Council. 

Current State/local efforts: 

• FairfPA County is involved in several projects. Local 
students participated in a teleconference with stu- 
dents in China. The county produces over 100 hours 
of live interactive broadcast instructional series, and 
produces science seminars for the SERC Star 
Schools project. 

• The University of Virginia (UVA) operates Teacher 
Link, a local computer bullean board service that 
linxs student teachers with their professors and 
peers. The system serves 80 teachers and 40 student 
teachers in two districts, and by 1990 will sei-ve all 
student teachers in 7 districts. UVA is also a partner 
in the TERC Star Schools project, serving as I of 10 
regional teacher training centers. 

• The V^na High School Electronic Classroom is a 
cooperative project between SEA and the Henrico 
County School System. Live courses are transmitted 
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through a combination of cable, microwave, and 
ITFS from the classroom at Wina to 30 school 
districts. 

• WHRO-TV (public television) in Norfolk is con- 
structing a regional ITFS network that will serve 
education and business, and is connected to Old 
Dominion University by fiber opacs. The station 
also has satellite transmitters and receivers and 
microwave facilities that are used for education. 

• Virginia is a member of SERC Star Schools project. 
Future/planned activities: 

• SEA plans to have a satellite downlink at every 
secondary school by September 1989, and plans to 
build another electronic classroom. 

Washington 

State planning — SEA and the Higher Education Coordi- 
nating Board (HECB). A joint "Educational Telecom- 
munications Plan for K-I2/Higher Education" was 
completed in October 1988, and a "Report to the 
Legislature on Linking for Learning: K-1 2 Educational 
Telecommunications Plan" was presented to the legis- 
lature in January 1989. The Department of Community 
Development (IX:D)/Department of Information Serv- 
ices (DIS) has produced a report on statewide video 
telecommunicadons needs and resources, and SEA, 
HECB, and DCD/DIS are cooperating on a Statewide 
Telecommunications Network Plan. 

Other institutions involved in planning — DIS coordi- 
nates statewide planning for telecommunications. 

Legislaticn^Legislation m 1987 required SEA and 
HECB to develop a joint plan for a statewide educa- 
tional telecommunications network by June 1989. 
Separate legislation enacted the Washington State 
Video Telecommunications Project requiring DCD to 
conduct a needs and resource assessment for a state- 
wide video tk lecommunications system by January 
1989. 

Current State/local efforts: 

• The Satellite Telecommunications Educational Pro- 
gramming (STEP) project is operated by Education 
Service District 101 in Spokane. STEP delivers live 
instruction via satellite (one-way video, two-way 
audio) to high school students and teachers in more 
than I (X) districts in 8 States. 

• Some schools in the State receive TI-IN pro- 
gramming. 

• Some schools in the State also receive programming 
from Oklahoma State University's ASTS. 

I uture/planned activities: 

• The proposed K- 1 2 telecommunications system will 
provide every district, the nine educational service 
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districts, and SEA with satellite receiving equip- 
ment, and will provide funds for student and teacher 
programming. 

West Virginia 

State planning — SEA is conducting a telecommunica- 
tions needs assessment and is preparing a technology 
survey of teachers and administrators. 

Other institutions involved in planning — Superinten- 
dent's Technology Study Group, West Virginia Dis- 
tance Learning Users' Group, West Virginia Public 
Broadcasting Authority, Board of Regents, West Vir- 
ginia University. 

Currer^ State/local efforts: 

• In the State, 79 schools receive programming via 
satellite from a variety of sources including Tl-IN, 
SERC, and Oklahoma State University. 

• Two computer networks, WVMEN and WVNET, 
serve K-12 schools and higher education. 

• The State is a member of SEHC. 

Wisconsin 

State planning — ^The Wisconsin Educational Communi- 
cations Boaid (WECB) coordinates telecommunica- 
tions planning. The Council on Instructional Telecom- 
munications, appointed by SEA, has developed policy 
recommendations for the State. 

Other institutions involved in planning — SEA, Univer- 
sity of Wisconsin has completed a review of educa- 
tional telecommunications needs for the 26 cumpus 
system, vocational*technical institutes. 

Current State/local efforts: 

• The Wisconsin Rural Reading Improvement Project 
is a collaborative effort between SEA, Wisconsin 
Public Radio and Television Networks, three Coop- 
erative Educational Services Units, Viterbo College, 
and 18 local districts. Programming and services 
(including inservice and computer netwoilcing) are 
delivered via television, radio, ITFS, and the tele- 
phone system. 

• WECB operates a statewide educational television 
broadcast network and is constructing ITFS systems 



for program delivery to campuses of the University 
of Wisconsin system, elementary and secondary 
schools, and vocational-technical schools. 

• The University of Wisconsin operates the Educa- 
tional Teleconferencing Network. 

• The State vocational-technical institutions have an 
ITFS network. 

• The State is a member of SERC. 

• Some schools in the State receiv programming from 
Tl-IN. 

• Some schools in the State also receive programming 
fiom Oklahoma State University's ASTS. 

Future/planned activities: 

• WECB is planning to develop a satellite delivery 
service for statewide educational programming that 
may also reach other States. 

Wyoming 

State planning — Governor's Telecommunication Divi- 
sion. State policy permitting distance learning took 
effect last year, and a report to the legislature by the 
Education Policy Implementation Committee is due in 
December 1989. 

Other institutions involved in planning — University of 
Wyoming, State agencies, colleges and universities. 

Current State/local efforts: 

• The Governor's Telecommunication Division oper- 
ates a statewide computer conferencing network that 
uses audiographics to reach eight sites. Plans cail for 
the system to be extended to all 23 counties in the 
State. The University of Wyoming may use the 
system to teach college courses, while various State 
agencies may do employee training. 

• The Intermountain Community Learning and In- 
structional Services, operating out of Utah State 
University, uses audiographics to deliver instruction 
to high school students and teachers in four schools 
in each of Montana, Wyoming, Utah, and Colorado. 

• Six districts receive programming from TI-IN. 
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Appendix B 

Sample Costs of Transmission Systems 



Costs for distance learning transmission s> stems vary 
widely depending on system design and complexity, 
range and scope, capacity, large volume p- r^hase agree- 
ments, and lease v. buy options. In general, the declmmg 
costs of electronic components have mac^e telecommuni 
cations equipment more affordable. Continued declines in 
prices are expected. 

Costs can be divided into two basic caiegones, initial 
costs including transmitting and receiving equipment, and 
continuing costs such as programming and operation. Not 
all schools will face all these costs. Some schools can take 
advantage of existing telecommunications resources to 
cut costs, while other schools may have to build a 
completely new transmission system. Schools sharing 
existing teaching resources and using local facilities may 
have low programming costs, while schools receiving 
programming from outside providers will face higher 
expenditures. Finally, costs can differ greatly between 
those who only receive programming and those who 
originate and transmit it. In a satellite system, for 
example, production and transmission facilities can cost 
millions of dollars. Costs to the local schools, however, 
are much lower, several thousand dollars for hardware. 
$5,000 to 10,000 for subscription and tuition fees, and any 
local pen nnel costs. 

The costi> described below ar,» only sample costs for 
basic systems. These costs, therefore, should serve as only 
a rough guide to distance education transmission costs. 

Instructional Television Fixed Service (ITFS) 
ITFS IS a relatively low -cost way of delivenng one-way 
video to multiple remote sites. 



Transmit Sites 

200 ft iransmitting tower , . 
transmitter (one for each channel) 
transmitting antenna ... 
miscellaneous elecironics . . 



"0.000 
. $15,000-20.000 
. $10,000-15.000 
.... $10,000 



(A rough figure for a transmit site is $60,000. not 
including the tower) 



Receive Sites 

receive antenna and tower 

(costs are based on the height of 
tower needed for reception, higher 
towers cost more) 

downconverters and electronics . 

ITFS voice response system 



S3.000-$50.()00 



. $350-$3,000 
. . $2,500-5.000 



Operating costs for ITFS are mminial compared to 
other broadcast technologies. Forexample, the system run 
by WHRO in Norfolk, Virginia, consists of one hub 
location and seven repeater stations broadcasting four 
channels of ITFS. The annual operating cost, including 
salaries for personnel and technical support, is $213,000. 
The average cost per hour of transmission is $45.' 

Satellite 

Transmission Costs 

A con-plete uplink facility, including studio and all 
electroni»:s, can cost between $500,000 and $1 million. 
Some providers have their own facilities, while others 
lease. Added costs associated with uplink facilities 
include operating and personnel costs, and the cost of 
getting the signal from the originating site to the uplink. 

Transmission time for satellite delivery is based on the 
time and capacity desired The cost of satellite transmis- 
sion is distance insensitive. Unlike the telephone system, 
which charges by the mile, satellites reach anywhere in 
their footprint with no higher cost to transmit 2,000 miles 
than for 200. Type of satellite (C- or Ku-band) and dme 
of day (pnme or nonprime time) also affect the cost of 
transponder time. Lower rates are frequently available for 
those users willing to commit to long-term contracts or 
minimum numbers of hourr year. C-band time ranges 
from under $200 per hour up io almost $500. Ku-band 
prices also start under $200 and range up to $600 per hour. 

Pricing can be flexible, allowing users to lease only the 
capacity or amount of time they need. A full transponder 
leased 24 hours per day can cost $170,000 per month, 
whi!e leasing only a portion of the transponder can cost as 
little as $5,200 per month. Most educational users buy 
time on an ''occasional use" basis, meaning that they buy 
a full transponder, but for only a certain number of hours 
per day 

Receive Site Costs 

Satellite downlinks cost from S800 to $1«.000 depend- 
ing on the type (C or Ku) and features required. Some 
factors affecting cost include: voice, data, and video 
capabilities; receive only or send/receive; and local site 
requirements including fencing around the dish and 
cabling to connect the dish to the user premises Steerable 
dishes, which allow users to aim at many satellites, cost 
thiee c r four times as much as fixed dishes, which remain 
aimed ^t a particular satellite. 

C-band receive-only downhnks . . . $5,000-$ 10,000 

Ku-band receive-only downlinks $80O-$5,OOO 

C/Ku-band receive-only downlinks $8,000 



'Richard Daly. Nairowcasi Services Manager. WHRO Norfolk. VA. personal tommunu ation. Apr 25. 1989 
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In some cases, schools can obtain volume discounts 
through a State-arranged contract or through ar- 
rangements made by programming providers.' 

Programming Costs 

Subscription rates are another (ongoing) cost associ- 
ated with satellite delivery of educational services from 
multistate providers. For example, an annual subscription 
to TI-IN is $5,050, courses cost $240 per student per 
semester (with $50 for additional students over a set 
limit), and staff development costs between $2,200 to 
$8,000 per yea* Jepending on district size. 

Cable 

Basic cable television connections for schools are often 
provided free to schools as : art of the local cable franchise 
agreement. A single cable drop, however, often reaches 
only one location in a school. Complete internal wiring 
for cable reception can be very expensive. The Dallas 
Independent School District is in the process of wiring all 
classrooms in 235 schools with both cable and telephone 
(data communication) lines at a cost of $3.8 million. 
When completed, the system will deliver 30 cable 
television channels to each classroom. The system will 
also make four video return channels available, and al^ow 
twO'way data transmission for administration and com- 
puter networking.^ 

The initial cost for an interactive cable system c^epends 
on how much work is required to add two-way csLoMry 
to the system. Additional equipment needed to hnng the 
signal back upstream will increase osts. 

Initial Costs 

coaxial -able installation . . $18,000-$25.000 per mile^ 

modulators $500-$2.000 

demodulators $2,000-$4.000 

reverse flow amplifiers $3,5(X)^ 

(for two-way capability) 

Ongoing or operational costs also vary. There are no 
transmission costs in systems that use the public or an 



institutional cable system. Maintenance budgets average 
between 2 and 5 percent of system cost, but will likely 
increase as the system ages. 

Microwave 

Since each site in a point-to-point microwave system is 
botii a transmit and a receive site, the cost of installing and 
operating a microwave system can be relatively high. 
Duplex microwave systems cost between $40,(X)0 and 
$65/000 per channel, including transmitters, receivers, 
and all electronics. Adding additional channels can cost 
almost as much.^ 

Microwave towers vary widely in cost. C^c New York 
Sute study identifies costs ranging between $ 1 (X),(XX) and 
$150,(XX) each.^ Others report costs for short-haul towers 
at $5, (XX) to $50,000, and longer spans requiring bigger 
towers range from $25,000 to $75,000 each.« However, 
tower costs could be reduced or eliminated by using 
existing towers or placing multiple antennas on a single 
tower. Insurance, maintenance, and repairs can average 
between 3 iind 5 percent of system cost per year.^ 

Public Switched Telephone Network (PSTN) 

Start-up costs for using PSTN to deliver distance 
education can be veiy low. All that most users will have 
to pay are usage, access charges, and installation. 
However, line termination charges for each site can run 
into thousands of dollars, and installation charges can be 
very high if many of the school's classrooms have to be 
wired. (See the example of the Dallas Independent 
School District in the Cable Cost Section.) The telephone 
company bears the cost for all equipment outside the 
school, including most upgrades, maintenance, and re- 
pair, as well as the tiansmission hardware. 

Transmission costs on PSTN depend on the length and 
duration of the call and the type of line used. Local 
telephone transmission costs also vary from State to State, 
and can add a significant an^ount to ongoing system 
costs.^^ In Texas, for example, terrestrial voice/data (56 
kbps) costs public insututions 52 cents per mile per 
month. For the higher capacity Tl lines (1.544 Mbps). 



^For example, a complete receive site for the Missoun Educational Satellite Network costs $8,000 which includes dual frequency antenna, receiver, 
data controller. \CR, color monitor, printer, equipment rack, and speaker phoiie Maintenance is offered % $300 per year 

^Diana Radspinner. coordinator of cable communications. Dallas Independent School Distnct. personal communication. Aug 16. 1989, 

^Robert Luff, vice president for technology, Jones Intcrcable, personal conwnunication. August 1989 

^Richard Labnc, executive director. South Berkshire Elducation Collaborative, personal commumcation. May 5, 1989 

*Jack Beck. WHRO. Norfolk. VA, personal communication, Apr 10. 1989. Karen Kitchen and Will Kitchen, rw^)-wav interactive Telemionfor 
Distance Uarmng—A Primer (Alexandna, VA National School Boards Association, May 1988). p 19, Linda Lloyd, "Teltcommunications and 
Distance Learmng Trends in the U S paper pr^ :ntcd to the American Educational Research Association 1988 Annual Meeting, Apr 5-9. 1988, New 
Orleans. LA 

"^New York Slate legislative Commission on Science and 'ftchnology. Distance Learmng The Sk\'s the Limit (Albany NY August 1988), p 1 1 
^Kitchen and Kitchen, op. cit.. footnote 6. p. 19. 

^Ibid.; New York Sute Legislative Commission on Science and Ibchnology. op. cit.» footnote 7. p, 11. 

I^e Telecommunication Tbchnical Advisory Committee. "A Report to the Tbxas Higher Education Coordinating Board." unpublished document. 
November 1988, p. 5. 

"E Kent Ellerston. "Report on Distance Learning. A NaUonal Effectiveness Survey ."prepared for the PcnnsylvaniaTcleteaching Froject. December 
1987. p. 9 
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which can carry limited (compressed) moaon video, the 
cost is $1 2.49 per mile per month. Long distance charges 
will increase costs significantly. 

Distance learning systems nequiring simultaneous 
communication among multiple sites may need an audio 
or data bridge. These bridges can either be purchased 
($1,000 to $2,000 per port— each port represw*nts one line 
per user that can access the bridge), or rented through 
services such as AT&T's Alliance Teleconferencing 
Service, which charges 25 cems per port per minute. On 
this system, for example, a three- way 1-hour call would 
cost $45. 

Fiber Optics 
The cost of constructing a fiber optic system is 
relatively high, but is expected to decrease rapidly as 
electronics and cable costs decline. The cost of fiber 
cabling is widely expc:tcd to fall below that of coaxial or 
cqjpcr cabling by the early 1990s.>2 The cost to cof nect 
an individual household cr school to the public network 
is ^jproximatcly $1,200 for copper and $1,500 for fiber 
for new construction.*^ In general, the price of electronics 
i» steadily decaning,** and the cost of fiber optic 
technology should continue to drop as economies of scale 
are realized.*^ 

analog transmitters and eccivers $12,000 

repeaters (spacing varices) $24,000 

laser modulators $2,000-3000 

coders/decoders (codecs) $8,000-60,000 

(depending on capability) 

Additional termination equipment at each site can cost up 
to $45,000. 

Sample Fiber Optic Contr.^ct Agreements*^ 

Northwest Education Technology Cooperative 

10-year lease Vvith a national telephone company 
lO-year renewal period option 
70-mi*e ne^^orlc 

$28Anile/month lease rate includes all maintenance 

2 dark (unused) fibers 

Schools own terminal equipment 

Prohibited from T-1 and bypass use 

Fottowattomie County, Oklahoma 

5-year lease with the local telephone company and 
renewal periods of 5 years thereafter based Oh 



maintenance expense and rate of retum regulation 
18-mile network 

$70/mile/month including most maintenanje 
2 dark fibers 

Schools own terminal equipment 
Prohibit<^d from T-1 and bypass use 

Girard, Kafisas 

l.S-year lease with local teiephone company with 

15-year renewal 
60-mile network 

$38/mile/month includes maintenance 
2 dark fibers 

Schools own terminal equipment 
Prohibited from T-1 and bypass use 

Dodge Center, Minnesota 

7-year lease with a national telephone company and 

annual renewal period 
60+ mile network (not i.implete) 
$53/r»ile/month including all maintenance 
2 dark fibers 

Schools own terminal equipment 
Prohibited from T-1 and bypass use 

Big Fork, Minnesota 

Du*ect ownership with four local telephone compa- 
nies and one long distance carrier 
134-mile network 

$8,955 per mile including some maintenance 
2 dark fibers 

Schools own terminal equipment 
Prohibited from bypass use 

Computer-Based Applications 

Compared to other technologies used for distance 
learning, computer-based systems can have relatively low 



start-up costs 

personal computers $1,200-$5.0(X) 

modems $300 

graphics tablets $4(X) 

scanners $1,500 

printers $300-2000 

software for communication/ 
audiographics $0-3,500 



rotal costs per site arc under $ 1 0.OOO. 



>2U.S. Dqxinmcni of Commerce, Nttional Tblccommunications and Informauon Adminisiraiion. NTIA Telecom 2000 {Washington. DC U S. 
Govcmincni Printing Omcc, October 1988), p. 76 

J^Robcn M. Pepper, Through the Looking Glass * Integrated Broadband Networks. Regulator Policy and Institutional Change (Washington DC- 
Fbdsra! Commumcitions Commission. November 1988). p. 8 

»*NMiontl Tfelecommunicilions and la*^ormiiion Admin isiriiion. op. cit.. foomoir 12. p. 220 

»5*Tn a renit on fiber deploymeni released in January of 1 988, the Federal Communications Commission noicd that a 50 percent decrease in the cost 
of electronics r, typical, and that fiber itself has dcclmcd in pncc by approximately 50 percent over the past six or seven vears.' Andrev^ C Barrett. "The 
Potential c HberOpucs to the Home: A Regulator s Perspccuve.*7>tt^//c (/n^ri^jforwi^/tr/^^^ 19. 1989. p 15 

'^Kitd.en and Kitchen, op. cit., footnote 6. pp. 20*21 

•'The following examples were provided by Dcnms Pcllant, executive vice prcsideni, Tble Systems Ass-xiates Inc . Bloomingion, MN 
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Transmission cost associated with computer confer- may help schools avoid some of this cost.^* Winng done 

encing and audiographic systems are the costs of using the at the time the building is constructed is less expensive, 

public telephone system. (See the cost section on}- STN). Installaaon charges will depend on the arangements 

The costs of wiring all classrooms -vith data connctaons ^ade with the service provider (the telephone company, 

(telephone jacks) can be high, especially for schools cable, or other independent contractor), 
having to wire existing classrooms. Packet radio modems 



i^A device has been developed using packet radio technology, which essentially functions as a wireless/radio modem allourmg computers in any psui 
of the school building to access outside phone hnes with out being physically connected to them. Tne modem at each computer wirelessly communicates 
with another radio modeii* tnit is connected physically to o^'t of the school's telephone jacks, thus allowu.g communicauon anywhere m the school 
building without the necessity of expensive wiring. Each unit (two are required, ju w as with traditional modems) may cost S600 
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Appendix C 

Glossary 



ACTS (Advanced Communications Technolog} Satel- 
lite): A National Aeronautics and Space Admin- 
istration Ka-band satellite that is scheduled for deploy- 
ment in the early 1990s. 

Addressable converter: A device connected to a televi- 
sion set that allows cable television operators to turn on 
or block individual subscriber access to pay-per-view 
services. 

Amplillers: Electronic devices, spaced at intervals (cas- 
caded) throughout a cable television system, used to 
boost the stre*.gth of the cable signal as it passes from 
the headend to the subscriber. In coaxial cable systems, 
rjTiplifiers are needed approximately every 1,5(X) feet. 

Analog communication: A communication format in 
which information is transmitted oy modulating a 
continuous signal, such as i radio wave. See also 
Digital communication. 

AsyncLronous communication: Two-way commu- 
nication in which there is a time delay between when 
a message is sent and when it is received. Example^ 
include electronic mail and voice mail systems. 

Audio bridges: Electronic devices that connect and 
control multiple telephone line.* for audic and data 
applications, allowing many caller; to be connected as 
a group simultaneously. Used for audi^onfereiicing. 

Audioconferencing: An electronic meeting in which 
participimts in different locations use telephones to 
commu nicate simultanecuM^ with each other. 

Audiog^aphics: An advanced computer application in 
which computer interaction is augmented by two-way, 
real-time audio communication. Audio, data, and 
graphics arc shared over regular telephone lines, 
allowing users in different locations to woiic on the 
same application simultaneously. 

Bandwidth: The width of frequencies required to trans- 
mit a communications signal without undue distortion. 
The more information a signal ontains, the more 
bandwidth it will need to be transmitted. Television 
signals, for example, require a bandwidth of 3 million 
hertz (cycles per second), while telephone conversation 
needs only 3,(X)0 hertz. 

Bit (Binary digiT): the smallest unit of information a 
computer can use. A bit is represented as a "0" or a "1" 
(also "on" or "off'). A group of 8 bits is called a byte. 
Bits are often used to measure the speed of digital 
transmission systems. 

Bell Operating Companies (BOCs): As a result of the 
divestiture of AT&T in 1984, the original Bell tele- 
phone system was divided into 22 local Bell Operating 
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Companies that now provide k>cal telephone service 
across most o^ the country These companies are 
controlled by the seven '*Baby Bells,*' the Regional Bell 
Operating Companies (RBOCs). 

Bulletin board service (BBS): A computer service that 
allows rendote users to access a central '*host*' computer 
to read and post electronic messages. Communication 
is usually asynchronous. 

C-band: The designation for satellite communications 
operating at 6 GHz (billion cycles per second) uplink 
and 4 GHz downlink. These frequencies are also used 
for terrestrial microwave transmission. 

Coaxial cable: Shielded wire cable that connects commu- 
nications components together. It is commonly used in 
cable television systems because of ii\ ability lo carry 
multiple video (or other broadband) signals. 

Codecs: The abbreviated form of '*coder-decoder." Elec- 
tronic devices ihai convert and compress analog video 
signals into digital form for transmission, and convert 
them back again on reaching ther destination. 

Compact disc-read only memory (CD-ROM): An 

optical stora^w system for computers that only allows 
data to be read off the di sc. New data cannot be stored 
and the disc cannot be erased for reuse. 

Compressed video: A video signal requiring less infor- 
mation to transmit than broadcast quality or full- 
motion video. Digital technology is used to encode and 
compress the signal. Picture quality is generally not as 
good as full-motion; quick movements often appear 
blurred. Compressed video requires transmission 
speeds between 56 kbps and 2.0 Mbps. 

Computer conferencing: Allows individuals at different 
locations to communicate directly with each otner 
through computers. Communication may be in real 
time or delayed 

Digital communical:ons: A communications format 
used with both electronic and light-based systems that 
transmits audio, video, and data as bits (*'ls" and ' Os") 
of information {see Bit). Codecs are used to convert 
traditional analog signals to digital format arid back 
again. Digital technology also allows communications 
signals to be comp*essed for morj efficient transmis- 
sion. 

Digital video interactive (DV-I): A system that com- 
bines audio, data, and limited-motion video on an 
optical disc. DV-I will run o'^ a personal computer, 
allowing the user to control interactive programs. 

Direct broadcast satellites (DBS): Satellites that operate 
in the 12.2 to 12.7 GHz frequency band. These satellites 
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are designed to broadcast programming directly to 
small (I meter) home receiving dishes No such 
services are currently operating in the United States. 

Downlink: An antenna shaped like a disri that receives 
signals from a satellite. Often referred to as a dish, 
terminal. Earth station TVRO (television receive 
only). 

Downstream: The direction a signal travels as it moves 
from the transmitting (origination) site to the receiving 
sites. 

Electronic blackboard: A computer application tha^ 
allows graphics to be shared among many computers 
simultaneously. Each user can see and annotate the 
graphics as needed. The results will be visible to all 
users. 

Facsimile machine (fax): A telecopying device that 
electronically transmits wntten or graphic matenaJ 
over telephone lines to produce a **hard copy" a. a 
remote location. 

FCC: Federal Communications Commission. 

Fiber optics: Hair th^n. flexible glass rods that use light 
signals to tran.^mit audio, video, and data signals. 
Signals can be sent in either analog or digital format, 
Fiber optic cable has much higher capacity than 
traditional copper or coaxial cable, and is not as subject 
to interference and noise. 

Footprint: The area on tne Earth *s surface to which a 
satellite can transmit. L "erent satellites cover differ- 
ent areas and have different footprints. Satellite foot- 
pr iits generally s ^^vpr all the continental United States 
(full conus) or only half of it (half conus c average). 

Freeze frame: One method of transmitung still images 
over standard telephone lines A single imagr is 
tran.smincd every 8 to 30 seconds. Also referred to as 
slow scan. 

F'^equency: The number of times per second an electro 
magnetic wave completes a complete cycle. A single 
hertz (Hz) is equivalent to one cycle per second. 

Full-motion video: A standard vidoo signal that can be 
transmitted by a variety of means including television 
broadcast, microwave, fiber optics, and satellite FiiP- 
motion video traditionally requires 6 MVU in analog 
format and 45 Mbps when encoded digitally. 

Gbps: Giga (billion) bits per second. See Bit. 

GHz: One billion hertz (cycles per second). See Fre- 
quency. 

Graphics tablet: A computer device resembling a normal 
pad of paper thai users draw or write on. The graphics 
tablet converts hand-drawn images into digital infor- 
mation that can be used and displayed by a computer. 

Headend: In a cable television system, the headend is the 
central transmission office from which programming is 



distributed to subscnbers. 

High definition television (HDTV): An advanced televi- 
sion system thai produces video images as clear as 
high-quality photography HDTV is still expenmental 
in the United States. 

InstruMional Television Fixed Service (ITFS): A band 
of microwave frequencies set aside by FCC exclusively 
for the transmission of educational programming. 
Allows broadcast of audio, video, and data to receive 
sites located within 20 miles. Receive sites require a 
converter that changes signals to those used by a 
standard television set. 

Integrated Services Digital Network (ISDN): An end- 
to-end digital network that will allow users to send 
voice, data, anu /ideo signals over the same line 
simultaneously. Narrowband services now in operation 
give users up to 24 channels to send voice and data 
information, with a combined capacity of up to 1.544 
Mbps. In the future, broadband services available over 
a public ISDN arn expected to offer full-motion video 
services as well. 

Ka-band: Satellite communications fiequencies op- 
erating at 30 GHz uplink and 20 GHz downlink 

Kbps: Kilo (thousand) bits per second. See Bit. 

KHz: Kilohertz; thousand cycles per second See Fre- 
quency. 

K!!-band: Satellite communications frequencies operat- 
ing at 14 GMz uplink and 12 GHz downlink. 

Light emitting diodes (LEDs): Tsed as transmitters in 
some fiber optic systems. They transmit digital bits as 
pulses of light along a hbei optic strand. 

Lim :ed-motion video: See rop-.pressed video. 

IVfbps: Mega (million) b ts jer second. See Bit. 

MHz: Megahertz; million cycles per second See Fre- 
quency. 

Microwave: High-frequency radio waves used for point- 
to-point and omnidirectional communication of audio, 
data, and video signals. Microwave frequencies require 
dir'?ct line-of-sight to operate, obstructions such as 
tiees or buildmgs distort the signal. 

Modem (modulator/demodulator): A device that con- 
verts digital computer signals into analog format for 
' insmission. 

Modification of Final Judgment (MFJ): The 1984 
agreement that brought about the divestiture of AT&T, 
and limited the Bell Operating Companies' involve- 
ment in manufactunng and designing equipment, as 
well as their ability to provide long distance and 
information services. 

Modulation: The process of encoding audio or v.deo 
signals onto a radio wave (carrier frequency) for 
transmission. 
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Multiplexer: A device that combines multiple signals for 
simultaneous transmission over a single channel. 

Multipoint distribution services (MDS): Also MMDS; 
Multichannel Multipoint Distribution Service. Also 
known as **wireless" cable. A telecommunications 
service that uses microwave signals to transmit video 
entertainment and data. 

Public Switched Telephone Network (PSTN): The 
public telephone network. 

ReaMime communication: Two-way simultaneous 
communication, as opposed to asynchronous 

Repeater: A device used to extend the range of a 
communication signal. 

Reverse flow amplifier: In two-way cable television 
systems, these devices move video and audio signals 
from the receive sites back to the cabie headend. 

Signaling System 7 rSS7): A recent development in 
control systems for the public telephone network. It 
allows telephone company computers to communicate 
with each other, making telephone call processing 
faster and more efficient and enabling more services to 
be made available to consumers. 

Slow scan: See freeze frame. 

Steerable dish: A satellite receive dish that uses motors 
to rotate the dish to receive signals from many 
satellites. "Fixed" dishes are stationary, always pointed 
at the same satellite, unless reaimed by hand. 

Switched network: A type of system where each user has 
a unique address (such as a phone number), which 
allows the network to connect any two points directly. 

Ti rate: A digital transmission speed of 1.544 Mbps. 



Teleconferencing: A general term for any conferencing 
system using telecommunications .inks to connect 
remote sites. There are many types of teleconferencing 
including: videoconferencing, computer conferencing, 
and audioconferencing. 

Television receive only (TVRO): Satellite dishes only 
capable of reception. 

Touch screen: A computer screen that allows data to be 
entered by using a specialized pen to write on the 
screen, or by making direct physical contact with the 
computer screen. 

Transponder: Pie electronic equipment on a satellite 
that receives signals from an uplink, converts the 
signals to a new frequency, amplifies the signal, and 
sends it back to Earth. Satellites are usually equipped 
with 12 to 24 transponders. 

Uplink: A satellite dish that transmits signals up to a 
satellite. 

Upstream. The direction a signal travels as it moves from 
a receive site back to the site of original transmission. 
Used especially in two-way cable teh ,ion systems. 

Vertical blanking interval (VBI): The "T^used lines in a 
standard television signal. The V3I appears as a black 
band at the top or bottom of i television picture. Often 
used for closed captioning. 

Very small aperture terminals (VSATs): Satellite 
receive dishes, approximately 1.8 to 2.4 meters in 
diameter, that ^•x capable of sending and receiving 
voice, data, and/or video Menals. 

Vid'Kiphone: A telephone combined with a video screen, 
allowing callers to see each other as they speak. 
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Office of Technology Assessment 

The Oflfijp of Technology Assessment (OTA) was created in 1972 as an 
analytical anr of Congress. OTA*s basic function is to help legislative policy- 
makers anticipate and plan for the consequences of technological changes and 
to examine the many ways, expected and unexpected, in which technology 
affects people^s lives. The assessment of technology calls for exploration of 
the physical, biological, econom'x, social, and political impacts that can result 
from applications of scientific knowledge. OTA provides Congress with m- 
dependent and timely information about the potential effects — both benefi- 
cial and harmful — of technological applications. 

Requests for studies are made ^v chairmen of standing committees of the 
House of Representatives or Senate; by the Technology Assessment Board, 
the governing body of OTA; or by the Director of OTA in consultation with 
the Board. 

The Technology Assessment Board is composed of six members of tlie 
House, six members of the Senate, and the OTA Director, who is a non- 
voting member. 

OTA has sUidies under way in nine program areas: energy and materi- 
als; industry, technology, and employment; international security and com- 
merce; biological applications; food and renewable resources; health: 
communication and information technologies; oceans and environment; anc 
science, education, and transportation. 
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